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CHAPTER 1

INTRODUCTION TO THE STUDY

Statement of the Problem

The purpose of the research is to study the terrain,
weather and hydrographic conditions in TURKEY and adjoining countries
relative to armored employmentes The study presents in consolidated
form an investigation of exist:}ng conditions for movement of armor
north to RUSSIA, Consequently, not only the capability of armored
movement is explored but alsoc the seleoction of major avemes of
approach is made for the purpose of eventually reaching the heart
of RUSSIA loocated at XOSCOW,

The scope of this paper while considering TURKEY as the
center of the study must take cognigance of all the surrounding
countries so that the bordering terrain has been covered as to
its effeot on the approaches to RUSSIA. Consequently, mention
is made of the BALKAN COUNTRIES'of GREECE, BULGARIA, YUGOSLAVIA,
ALBANIA, and ROM/NIAe Likewise, HUNG/RY, the UKR.INE, and
SOUTHERN RUSSIA are discussed so as to cover the entire left
flank of the arca, The CAUCASUS AREA, and nention of IRAN, IRAQ,
and SYRIL, completes the encirclement of the BLACK SE.L and cévers
the entire area of consideration around TURKEY,

The emphasis of all movement is with regard to effcoting ]

a lodgement in SOUTHERN RUSSIA with the intention of moving north,

1
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Limitations to the investipation aro that only physical
characteristios along with man mado facilitics have bcon prosenteds
Consoquently, no attompt is made to ovaluate racial problems or
aspeots of_tho industrial, coonomic, political, and military

conditionse

Evaluation and /nalysis of tho Study Fiold

Ancient history has ostablishod this nroa as an important
link in the east-wost invasion routcs to EUROPEe The Grecks mot
tho Porsians in initial clashos botwocn oast and west in this arcae
Genghis Khan latcr scnt his armirs into an Europcan invasion through
the northorn part of the areas

llodern history of World Wiar I indioatod an increasing northe-
south importanco as woll as castewcsts The German intcrost in tho )
arca led to the Berlin to Baghdad railroad which involved SERBIL and,
evontually, precipitated ware The desirce of the Allics to opon a
water routo to southern RUSSILA lod to tho ill=fated Gallipoli
Campaign and the ostablishmont of a BLLK.LN FROINT.

In Vlorld War II the clash of armics occurrod in tho arca of
tho BALKLNS to provont tho ostablishmont of north~south communico-
tions to NUSSILe It is of intorcst to notc that in tho Gorman
BALKLN CAITPLIGN of 1941 Ilitler uscd at loast fivo panzor divisions in
a blitzkricg invasion of YUGOSLLVI. and GREECE. Tho similnrity of
thoso campcipgns with tho invasion of SERBI. in World War I is so
marked as to ostablish the va}loy of tho MORAVA RIVER in YUGOSLAVIL

as tho koy to tho BLLKLINS and, consoquontly, an aroa of contest,



Presont day concoptions have continucd the importancoe of tho
aroa in tho northesouth direction booausc the linoc-up of forcos has
shiftod and former allics aro no longor friondlys Tho donial of
Russian throat to tho communication linos of tho MEDITERRANEAN, SUEZ
CANAL, and RED SEA is of oqual importanco with tho protootion of
vital oil ?iolds now availabloc to tho Unitcd Nations in ARABIA,
IRAQ, IRAN, and SYRIA, This thoator, thorcforc, roproscnts a

potontial battlecground in which TURKEY stands in tho contor,

Futuristic Sotting

With tho historical rocord pointing to the incrcased
importanco of tho arca, a futuristic sotting as a thcater of opcra=
tion is assumcde Tho inclusion of GREECE and TURKEY as North Atlantic
Troaty Organization forccs and tho ncutral political attitude of
YUGOSLAVIA has sot the frontiocrs qf thoso countries as the lino of
battlo oontact for the futurc ware To this ond TURKEY and thc sure-
rounding oountrios form a thoateor of oporations on the southern
flank of RUSSIA.

Tho ovonts loading to GREECE and TULKEY ontcring tho NATO
oountrios against strong throats from tho Soviocts have climaxod
mostly sinoo 1946¢ Tho Communist attacks in GREICE woro defcatod
by Unitod States assistanco and military advices Extonsivo cconomioc
and military aid was thon implomontod in both GREECE and TURKEY to
bolstor thom as frontiocrs to contain communist aggrossione Though

this action has brought fruitful rosults in these countrics, suoccss



has not boon too groat at tho stratogic point of TRIESTE., The
historioal importanco of this port arca was magnifiod during Big
Four troaty nogotiations of 19464 It was thon put under United
Nations oontrol pending furthor agreomont which has not beon forthe
coming,

Consoquently, curront day ovents point to the incvitabloe
clash of opposing armios on tho axis of PARIS~BERLIN=MOSCOW. It is
considorod as a promisc in this study that this northorn axis will
bo tho main battlo arca, and tho thoatcr of TURKEY and adjacent
countriocs ?ill form a sccond front to this rinin offorte Our proscnt
day allics, GREECE and TURKEY, indiocato thcuso countrics as invasion
basos and as a rosult, this study oarrics to conclusion only the

concoption of an invasion to tho northe

Roviow of Rescarch Problem to Dato

At presont there is a groat volume of data nlroady collootod
conccrning thg countrios of this arcae Thc Joint Anmy Navy Intcllie
gonoo (JANIS), tho National Intelligonco Survey (NIS), tho Stratogio
Intolligenco Digests (SID), and many other documents as indicatod in
tho pibliography represent source moaterial already availablce Liko-
wiso, non=classificd documcnts such as tho Encyclopcdia Britannica
cover oach country in n comprchonsive mamner which when combinod
with the picturcs and articles in the National Geographic Magazino
conplote an introduotion to thec presont day arcae

Tho actual up=to-dato and factunl studics being collecotcd by
tho Contral Intolligonoco Agonoy in WASHINGTON, De Ce Wore not ocomploto
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at tho writing of this papor as they were in draft form and not
avallablo for dissomination,

A groat amount of tho factunl data contained in intolligonoo
publications is gnthored by thce Army Map Sorvico (AMS) wherc comploto
study sootions litorally cxhaust the informational sources of each
country making tho offort horo a littlo pale Yy comparison to thoir
sourcos and filos,

Tho Officc of Naval Intolligonoo (ONI) has vory complcte
sourco matorial in rogards to navigation, beach conditions, and
ports and harbors of all the bodiocs of wator in the aroa,

Tho Rivor and Harbors (Corps of Engincors) study scctions
havo full.factual date on ports which arc as oxtonsive as any souroco
available,

It is of intorcst to note that British Naval Intelligenoo
(JIB) roports and oarlicr documonts have contributcd the ground
work for later studics ~nd formed tho in?tial basis for thc compila-
tion of our prescnt files of information,

"History of World War I," by McEntoc, who ocollccted his data
from ~ large formidable 1list of authoritics, roprescnts a sizeablo
contribution in the fiold of terrain cvaluntion in this theater,
History pamphlots from tho United Statcs Militnry‘AcadOny, likewisc,
havo containod oxecllont ovaluations of this arcn,

Howovor, not n singlc sourco available to the cormittce has
compilod an analysis from tho standpoint of n southern invasion of

RUSSIA fronm tho vantago point of TURKEY, Consoquontly, this study



ropresonts oroative thought by tho roscarch cormittoc,

Dofinition of Torms

Tho torm "BALKANS" or "BALKAN PENINSULA" is uscd in this
rosonrch as an all inclusive aroa comprising GREECE, ALBANIA,
YUGOSLAVIA, BULGARIZ, ROMANIA, and HUNGARYe Tho truo dofinition
of tho ®BALKANS" is not as inclusivo as this and is considored by
sanmo authoritios ns only the oountrios surrounding BULGARIA whoro
the rango of mountains called tho BALKANS cxiste

"SOUTHERN RUSSIA" portains to all of RUSSIA that borders tho
BLACK SEA fivo hundrod milcs frog thc conste This includes such
arcas as tho UKRAINE, tho CRIMEA, and tho nook of land botwcon the
BLACK and CASPIAN SEAS roforrod to as "TRANS=CAUCASIA" or the aroa

of tho CAUCASUSe

Mothod of Roscarch

Booch mombor of tho cormittco initially studied a singlo
country and thon road gonorally of the entirc arcne 4s soon as the
gonoral lmowledge of cach individual had becon oxponded to include tho
arca as a wholo, oach nonber took a single subjoct such as topography
or railroads and wrotc the cntire chaptor decvoted to that topice

In nost roscarch projcots tho authors have a basic know=
lodgo of tho subjoot and then dovolop a groator dotailod studye In
this oaso it was nocessary to start from the very boginning to
dovolog tho basic knowlodge and thon progross to spocifio itoms in
dotaile Consoquontly, while the papor mny soom longthy it is in

roality a briof consolidation of many voluninous documonts,
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Ono of tho great diffioultios was to find a sultablo map
from which to prosont tho various dotails without inclosing o dozon
nnp shootss 0ddly onough tho bost roady rofgronoes wore tho
National Geographio Sooioty mnps'of tho aroa, a copy of which has

boon inolosed in tho back of this volumc,

Orgonization of tho Rosoarch

Tho first subjoct discusscd is tho configuration of the land
contained in the first two chaptors on topogrephye Horo the mounte
nins, major rivors, and gonoral torrain consi@orntions aro prescntod
as tho initial oconcopt to tho area as a whole,

Standing noxt to topography and of cqual importance, is tho
clinato of tho arone This is truly a briof so as to give only tho
ossontia} basic information to tho aroa as it affects armorcd
novonont,

Tho auogooding fivo chaptors deal with tronsportation, coasts,
londing boaches, and cross eountry mobility so as to provide an
insight into tho problon of novonont throughout thc theater. The
considorntion of thcso chaptors is of paranount importanco to the
solootion of bascs and linos of ocorrmnicationse

Tho finnl two developmont chaptors doal with stratogic arcas
a8 tho objootivos to nny oporations and tho stratogic routes of
approach as tho avonucs of roaching thoso objoctivese Theso
chaptors roprosont the culnination of tho study and rcpresent tho

why and tho how of offonsivo oporations,



The sumnary, while couchod in goneral torms roprosents the
considorations, conclusions, and rocommondations of tho roscarch,
Tho oonolusions roachod by all mombors of tho cormittoo wore

idontical and only wvaried slightly from the standpoint of degroo,



CHAPTER 2
TOPOGR/PHY

TURKEY AND THE USSR
This chapter is tho first of two which discuss the topo-
graphy (mountnins, rivers, soils and vogotation) of the cntire arca
undor studys tho area onccnpassced will be that of TURKEY, tho CiU-
CLSUS LREL, and o strip of tho USSR nround tho BL/.CK SEAs BEach arca
will bo discussed in turn as a sub=chaptor hoading with the various

topogranhic subjccts givon o place under the sub-chaptor headinge

Turkoy
The discussion of tho topography of TURKEY will bo linitod

and gororal, giving little norc than an introduction to the subjoct
and an idoa of" the facts upon which conclusions of the cormittco
will bc brscde Morc dotailod information may be found in NIS 27,
TURKZY, Chr:.ptor IT, MILITARY GLOGR.FHY, Ccntrnl Intolligonce iAgoncy,
Wieshingtony 25, De Co

Rolicf =~ Thc gonoral rolicf of TURKEY is complex and vrried,
being on tho wholc mountainous and ruggede Therc arc four general
nountein roaagose The PONTUS MOUNT.LINS, the T.URUS MOUNTAINS, tho
JJLNUS HOUNTLINS and the ANATOLILN IOUNTADIS form the nojor part
of tho rolicf of tho country, tho romainder boing given ovur to
the rogion cround the SEA of M/RIOR. (the STRALITS REGION) and tho
CENTRLL PLLTELU REGIONe

Tho PONTUS HMOUNTAINS arc a rugged rango which parallol tho



BLACK SR4 for pranotically tho ontiro longth of tho r_wrth coasi-: of
TURIE_Y with altitudos that ineroanso onstward from 4,000 to 10,000
foote Thoso mountains aro n complox aystem of oroded hard rock,
gmnit?, lava, and volcanic ash, and, for a great portion of their
longth, thoy rosomble the APP.LACHIAN MOUNTLINS with their roundod
sumits and gorwrally uniform olovationse 4 narrow and digcontinuous
coastal plein oxists botwcon tho hoights and the sca while, within
tho rangos, tho principnl vrlleys aro troughliko doprossions Whioh
parnllel the trond of tho nmountainse Only o fow large rivers, cui_:-
ting thoir way through narrow gorgoes ond canyons, cross tho rangoe
Gonorally cross country movenent is slow and difficult, and the
PONTUS R/JIGE constitutos a rnjor barricr to comrmnications with
coast and in'torior.l Along tho southern coast of TURKEY the
TAURUS LIOUNTAIN syston parallels the IEDITERRANELN SEL3 it is divided
into throo scctions by tho KOPRU RIVER and tho GAKCAY RIVER. Tho
wostorn portion consists of rugged linostonce rnnges and plateaus
disscotod by narrow crooked vnlloys soric of which aro 1000 foot
doop with prceipitious wnllse Tho pock clevations in this wostern
soctor rango» from 5000 foct to 9000 fecte

Tho niddle sccticn of the TAURUS botwocn thoe KOPRU and
KLKCLY Rms is a high brokon up linmcstonc platenu with clovations
avoraging 7,800 foote Lorgo onclosod basins and tromendous gorges
interrup‘l_: tho surface of thc platoau and arc sorinus obstacles to
movomont.z Irmedintoly on tho coast and on the oastern two-thirds

of this aroa is a torrace of approxinatoly 1600 foct olovation; this
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torranco touches tho coast at sovornl points and intcrpgsos minor
obstacles along tho coanst rond that has to travorsc it.3

Tho oecstorn portion of tho TAURUS cpein takes on an cxtronoely
ruggod, mountainous aspoct cut up by doop and difficult gorgese
Through this croa orossos the only good road from LDANA to tho
CEITRALL PLATEAU ovor thu pass Ymown as tho CICILIAN GATES, which is
a sorios of defiles cutting through the rango.

Tho AMAMUS MOUNTAINS aro a barricr rango vhich cxtend in a
north oast dircotinn from the GULF of ALEXANDRETTA. Starting
steeply fron tho plains, thoy riso to rugged orosts with clovetions
vorying fron 4,500 feot to 7,400 foote Gonurnlly, ridges aro broad
end round with forested shoulders and have a fow bare peaks rising
fren thome The westorn side of tho rango is steop nnd cut up with
gorgelike walloys whilo tho castorn side is relatively smooth though
stoope

Three passcs provide n way of crossing the [ILATUS NOUNT.LINS.
Tho first is BEKAN P4SS (2,230 ft) which is not very difficult to
nogotiate and is locnted southoast of ISKIZHDRUNe The next is
HASANBEYLI PASS which crosscs the pountains, ~t aporoxinatoly 4000
£t by way of o stoop, winding roade Thc third pass is nnrth of tho
H.LSAITBEYL PA?S and is oalled BAHCE P.ASSe This has a threoo niloe
tunncl which, ot an altitudo of 2,420 ft, carrios the rnilrsad
across tho rongos

Tho [NIATOLIAIT MOUNTAIN REGION is o conmplex syston »f ruggod

nountains and high platoaus, tho platonu aroa oxtonding genorally
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from tho CENTRAL PLATEAU cast to tho border of tho USSR and surr~undod
by the northorn and southorn ronpos of tho LNATOLIAN MOUNTAINS.

Tho northurn ANATOLILNS form n bolt 10 to 30 milos wido
nlong tho northorn odgo of tho rogione Throughout most of its longth
tho chnin riscs stooply on both sidos and attains clevations of fron
9000 £t to norc than 11,000 foot,

Tho southorn ANATOLI/NS initinlly farm o belt approxinantoly
30 nilos wide aloni: the s uthorn cdjo of the region and praduclly
oxpand until they include the entiro southcastorn cornor of TURKEY,
Lis tho nountrins trond onst they bocono stocper and more rugeed and
cmplox untily nleng the bordor ~f IRAI, travol through thon is
possiblo only with donkoys cnd at [roat risk.4

The platoau rrea in the onst is a relling upland with
muicrous voleanic conos cf nodorate sizc, and as it tronds westward,
it boooncs n complex of extonsive r~1ling uplands ~and stcop and
hilly nountain-us lands,

Logt=a7cst travel in the JIATOLL.N REGION is provided with
rolativoly cagy rrutcs, but north-socuth novenont is, in gonoral,
difficult,

Tyo CIlTRAL PLLTELU is bounded on the north by the PONTUS
MOUNTLINS, cn the cast by tho ANATOLIAN RIGION, on the south by the
TLURUS 1IOUNTLIS, and on the cast by the STRAITS RIGION3 it is an
aroa of rollinpg uplands and basin plains and lics ~t about 4,000 ft
above sen lovols Slopus throughout the arca arc gentle, usually loss

than 10773 but volcanic mountnins and seattercd ridges do riso above
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tho gonornl level of tho platonue Thosc rutstanding foaturos of
roliof aro oasily by-passod, hovovor, and during dry weathor novonont
throughout tho arca is comparativoly casy for troops and vohiclose

Tho STRAITS REGION consists of EUROPEAN TURKEY and that part
of ASTATIC TURKEY west of tho CEN’}‘RAL PLATE/Us Tho Europecan portion
conslsts of a broad oontral plain, tho ERGENE PLAIN, bordored on tho
north by rugced nountains rising stooply fron tho BLACK SEA to about
3000 ft and on the south by low flat toppod hills with hoights of
fron 500 to 600 ft, The ASIATIC portion of this scction consists
of o gorios cf wvallcys and rid(_;os with an ocnst-wost trond which mal:o‘
northesouth movomont difficult, 4t the hoads of nest of the valloys,
stocp slopcs mark the ascont to the CENTRLL PLLTE.,.

Rivors = TURKEY is cut up by neny largo rivors of varying
dogroes of iInportanco to a strategic studys a glance nt the map will
show sono of thome Since oxtronoly detailed information on all
Turkish rivers heving military considornations has beon compiled in
tho docunient montioncd at the bogimming of this chapter, and sinco
this docuncnt shculdl be available to any-no intercstod in this study,
that detailed data will nnt bo rceapitulatod horce. Ins'toad s 0 bricf
roncral disoussiﬁnrof the rivers and drainaze will be given, and for
oasc »f ligoussirn, thc country will be brokon dovm into tho ;oncral
topocraphio scotions rientinned above under roliofs tho STRAITS REGION,
the CEUTRLL PLATEAU, tho PONTUS IOUNT.IFS, tho TAURUS MOUNT.LINS, and

the LNATOLLAN HIGHL/LNDS.
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In tho STRAITS REGION all stroams nrc obstaclos both in
EUROPE/N and ASIATIC TURKEYs® During July and Aupust tho smallor
stroans usually dry up, but in Docomber all rivors and stronms aro at
thoir noxirun flows during this high wator stago the stroams becono
unfordabloe Hipgh wators ond floods also ocour during March whon the
snow 13 nelting thus agnin ;;ndoring nany stroans unfordablece In
EUROPE/N TURKEY o sipgnificant narsh barricr follows the lino »f tho
lowor MARITZL RIVER as it flows into tho LEGEAN SEle )

In the CENTRAL PLLTELU rogion nost strocms cre intormittont,
although there arc somo important poromnial rivers thot flow through
the arocy thoe SAKARYA and KIZUL IRMLK arc tho two largost of thesc, )
In tho swmor tho mnjority of stromms in this rcgzion dry up altogothor,
anc. ofton tho bods arc usod for rondweyss hewover, during tho wot
scassn fron Novonbor to May tho nany wadis, rivors, and lakos nay
have hizh water, and, torothor with'tho wot ~nd snft soil, linit or
oven grovcnt cross=country movoncnt.6 In ALpril and lday the snow
thowrs, and strocns ronch thoir hishost lcvel and flow with thoir
greatost volocitys during this poriod ovon the snall streans are
difficult to crosse Fow nf tho stroans rising in or flowing throush
thoe CENTRAL PLALTEAU ovor rench the son,

Hany lakos dot the CENTR.L PL.TELU soction; somc aro salt
rnd othors froshe During tho high water porisd they rise and sprend
out ovor adjacont_flats, thon in tho dry swrier thoy dininish conw

sidorably in sizo, somo evon disappoaring alt.rothore 4 large nunbor

of umappod, scasonal lakos are roportod to bo in this arcne In tho
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wot songson thoy nocupy beging on the platonu and in sumer disappoor
conplotely loaving black riornsses «r dry whito snlt crustse

Tho PONTUS MOUNTAIN KEGION oantains a proat nany pqronnial
stroans whioh are thickor than in any othor arca in TURKEY, usually
boin; less than le2 nilos apart, Tho nnjrrity of those rivers riso
in tho nountains ncar the consgt and flow £r just a short distonco
into tho BLACK SEA; howcver, they have rolatively large depondablo
flows, even the small creelrs flowins throurlhiout the years Here, as
elsewhere, the high water comcs in the spring with the thaw and
melting snow, and the streams add to the difficulty of movement in
the areas Throughout the region delta plains, occuring where the
streams debouch into the BLACK SEA, are marshy the year round and
diffioult to cross at any times

The rivers and streams in the TAURUS MOUNTAIN REGION exhibit the
same rreat seasonal fluctuations that is usual in streams of other
countries existing in the Mediterranean climatic zone. During the
winter th?y swell, reaching their highest level during the spring
snow thaw, and often bringing devastating floods. At this time
much damage is done to bridpes and causeways, cultivated land is
washed away or overlayed with debris carried by the water, and it is
oftten dangerous or evon impossible to attempt to ford even minor
stroams? Viith the coming of midsummer the volume of water decreascs
greatly, and while the large rivers, fed by the lakes and snows_of
the higher mountnins, are peremnial, the smallor streams dry upe

Before the streams reach the constal plain their gradient is steepg
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consequently, broand alluvial fans are formod at the exits of the
mountains from the dobris carriod down by the waters Onoce into the
coastal plains, tho gradient becomes very slight, and the rivors
follow winding courses bordered by abandonod chamels and marshy
lowlandse Barrior marshes of some significanoce oxist in the

ADANA PLAIN along the coast betwoon the CEYHAN and SEYHAN RIVERS
and upstream along the CEYHAN for approximately 50 miless Theso
marshes also fluctuate with the soasons, btut thoy aro never
complotoly trafficnblo,

The wators of tho ANATOLIAN HIGHLANDS differ littlo in thoir
characteristios from the waters of tho other rogion of TURKEY alroady
disoussods Most of the rivors and strcams in the rogion can be
forded in late summor or oarly fall during tho low water stago. As
in tho othor rogions, tho high wators comc during tho winter rcaching
thoir maximum in carly spring; during this poriod flooding is ox=-
tonsive in tho basins, and fording overywhore is difficulte The
most significarbmarsh aroas in this rogion lic in tho ARAKES'RIV'ER
VALLEY along the USSR bordor and are an obstacloc to movement,

Thoso marsh arons arc oxtensive and probably not travorsadble during
eny poriod of tho yoar ; howovor, they arc not ocontimuous and can
probably bo 'by-passed.7

Sodls =~ The groater portion of ASIATIC TURKEY is covered
with a mixed shallow and deop loamy soil that is woll drained; this
soil is slippcry when wet but drios quickly ond is dusty oftor

rainge In the ERGENE PLAIN of EUROPCAN TURKEY, the soil is a
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mixture of silt and clay with poor drz}imgo; these soils tond to dry
slowly, aro oxtremoly sticky whon wot, and aro hard when dry. Many
arcas of low clevation in TURKEY aro ocovered with alluvial soilsg
thoso tond to got watorloggod whon wot and bocomo soft and fluid whon
saturatode Tho CENTRAL PLATEAU REGION has the groatcst variety of
soils of any rogion in the country; in addition to the mixed shallow
and deop loamy soils, it has soils ranging from wecll drainod deep
loam or sand to silt in the largoe basins and on the tablo landse

Vegotation - Along the oconstal areas of TURKEY bolow 2,000
£, tl}o vegotation consists normally of sorub and brush, grass,
crop3, and marsh plantse The sorub and brush grows to from six to
nine £t hich and is donse and somotimes thornye Dc_zponding on tho
aroay cvergroon usually makes up most of tho brushe

In tho ERGENE PLAIN and othor intorior lowlands of _
EUROTEAl! TURKEY grass nnd crops form the mass of vegetation,

From 2,000 to 4,500 foct in tho mountains tho vegetation
is gonorally dcoiduous forost with donsc underbrush greding into
conifcr?us foros‘l? nt about 4,500 ft; from that altitude to timbore-
lino (6,00(_) to 7,000 ft) coniferous forcst mrkes up most of tho
vogotation,

In the CENTRAL PLATEAU REGIONS most of the vogoetation is
stoppo ;rnss; howovor crops havo boon cultivatoed in the valleys,
grovos of ircus have boon planted along the streams, and potchos of

coniforous forcst oxist on tho high picocs of terrain,
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Tho Caucasus Aroo.e

Tho CAUCASUS AREA is a broad isthumus lying botwoen the
BLACK SEA and the CASPIAN SEAes It has an aroa approximately
oquivalont to tho NEW ENGLAND STATES plus NEW YORK, NEW JERSEY,
and PENTISYLVANIlksx it comoots TURKEY and IRAN with the southoastorn
part of tho USSR.  Tho typography of tho aron is ono of oxtromoss
thoro aro glaciors, vast snow fiolds, oxtronoly ruggod mountains, rich
alpino pasturos, trm?kloss forosts, dosort lands, cnd fortile rolling
or levol grass londse -

Roliof ~ As montionod abovo, the CAUCASUS is notod for its
umsual vardioty of natural foaturosg althourh tho aroa is dqmimtod
by nountains, it docs contain plains and oxtensive lowlandse

On tho north lics tho cxtonsivoe PRECAUCASILN LOVLANDS,
which aro a southorn axtonsion of tho groat plains of USSRe Tho
area is divided roughly into two distinct parts by the STALVROPOL
HILLS whioh riso from tho plains to an avorage hoirht of only o fow
hundrod foote To tho wost of tho hills is tho A20V-KUBAN rogion,
whioh is a fortilo grassland with a level to rolling surfaco that
slopos dovm to tho SEi OF AZOVg to tho oast of tho STAVROPOL HILLS
is tho CLSPL.N LOWLANDS, This aroa is a vast, lovol, and littlo
cut up plain which is largoly tho driod bod of tho CASPI/N SEijg
in p1ac<_:s tho lovolnoss of tho aron is broken by clongated lakes and
marshos, patchos of hillocky sand duncs, and by tho various rivorse
48 o who?.o tho PRECAUCASIAN LOWLANLS offor fow obstructions to

movomon‘b.lo
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South of tho lowlands aro tho MAJOR CAUCASUS MOUNTAINS
(BOLtSHOY KAUKAZ)3 these mountains aro a sorios of parallel chains
oxtonding from tho northonstorn shoro of tho BLACK SEA to within a
fow milog of the CASPLIN SEA, a distanco of some 740 milose Tho
avorago width of tho ochhin is from 60 to 80 milos across with tho )
narrowost portion being 20 to 25 milos in tho lowor wostorn rangose
Tho high oontral scotor contrrots ‘E:o 50 nilos at one point.? Tho
stoop raggod ponks, largoly schf.at, granito, and lincstorno, ine
croaso in avorago height from 1,§OO 't noar tho wostorn'end to
12',000 = 13,000 ft in tho oontor, and thon deelino to 8,000 -

10,000 f't in tho oaste Tho olowvntions doeline rapidly noar tho
CLSPILN SEA, and a narrow cocstal plain, 3 to 5 nilos wido, is
loft, brokoﬁ only by a fow roundod foothill spurs,

Bot‘w?on the main CAUCASUS MOUNTLINS cnd the nuxt system
to tho s?uth, tho TRANSCAUCASIAN HIGILAMDS, 1lios the TRLANSCAUCLSIAN
LOTLAIDS, two triangular shaped aroase On the west foacing the BL/ACK
SEA is tho RIONI DEPRESSION, and facing tho CASPLIN SEAL on the onst
is tho KUR/L DEPRESSION. The oastorn apox of tho RIONI is separatod
fron tho wostorn apex of tho KURA by on 80 nilo wido belt of low
Platoaus and ranges which link tho nountain systons on tho north
and aouthe Both arons are relatively flat and slope gontly to thoir
rospootive soass The KURA dopression lios in part bolow soa lovel
and is ruoh tho largor of the two lowlandse Both dopressiors have
rivors along thc lower courscs of whioh lic svanps and marshos which

do not freezo firm in wintor nor dry out in summor,
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The TRANSCAUCASIAN HIGHLANDS are a nearly oval block, proken
up inbo three major divisionse First, on the north is a short,
east-west, moderately rugged sories of unoonnected ranges with ele~ )
vations from 6,500 to 10,000 ft¢ In the extreme south and southeast, .
paralleling the bouz}dary with TURKEY, is a'series of_lorw narrow basins,
the floors of which, while relatively flat, exceed 2,000 ft in eleYa~
tione The “Ehird division consists of the greater part of the area,
wi?i.oh is allevel plateau or series of plat?aus varying ;'_n level from
3,000 to 6,500 ft and broken by low ranges, a few 1lnkes, streams,
and many isolated volcanoes, 10,000 to 12,000 ft hisnes No natural
barriers exist along the borders with TURKEY cnd IR"Ne In the 'bordex"-
lands cro§s-oountry movement is easiest because the lowor elevations,
less snow, and scant vegeta"bion nnko the TRANSTAUCASIAN I'{IGHLANDS nore
amenable to movement than the main CAUCASUS to the northe

The last portion of the CAUCASUS AREA is the ARMENIAN PLLTEAU,
lying southeeast of the TRANSCAUCLSIAN HIGHLANDS. This plateau is
composed largely of erupted V9lcanio rockss The highost peak in the
aroa is an extinct wolcano 13,454 ft highs Numerous lakes are
socattorod over the plateau, and verious streams deoply dissoct the
dry uplandse Tho diversity of ground forms hinder_cross-country
movemont which is restricted more or loss to roads,

lost of tho highor poaks and rangos aro covered with snow all
yoar rounde Tho snow lino varies from 8,800 to 12,500 ft, and

sovoral important passos aro noar that lino, lMovomont tarough the

high, ruggod, snowy, contral rangos is difficult in summor and
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impossiblo in wintor oxoopt over ono or two military roadss othor
diffioultios of orossing tho highor and troador parts of tl}e rangos
1o in tho steop gradionts in mrrow stroom fillod valleys, land=-
slidos, and snowslidose Thoso difficultios arc similar to thoso
onoountorod in 1_;ho ALPS and northorn ROCKY LOUNTAINS, In spito of
thoso handioaps, tho CAUCASUS has novor boon a complotely effootive
boarrior to military oporations,

Rivors = Tho mountain stroams o{' tho C.UCLEIS aro typioally
torrontialg falls and rapids aro common, and doop g~vgos oxist along
tho oourso of many stroamse Floods begin in into scring with the
thaw and aro kopt up throughout tho sumacr by tho molting snow and
ioco at highor altitudos,

As tho major rivors roz:.ch tho lowlands thoir charactors
chango$ gradionts aro lossonod, and curronts aro slowcd. Widths
gonornlly inoroasc, and coursos may bocompo moandoring and braided
doponding on tho lovolnoss of tho grounds marshos may dovolop clong
tho coursoses The slowor run-off porio<_i on the plai:ae rosults in
floodod land at foirly rogular poriods,

Tho naturc of beds and banks varios with tho location of
tho stroamse In tho mountains bods'aro sharply inolinod in placos
ond aro ocomposod mostly of bouldors, shinglo, and cobblos Banks
arc usually stoop and higha Tho b?ds of stroams corossing tho plains
aro loss stony and consist of sand, gilt » ond mud, and as n consoquonco

tho banks aro lowcr and usually firme
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Dopths of wator vary groatly from stroom to stroam and
from soason to sonsone Groatost dopths guring normnl flow occur in
tho lowor 100 milos or moro of tho KUBAN, TEREK, KURA, and /RAXES
RIVERS whoro fivo foot and doopor 1is cormone

Gonorally, rivers nand stroams in tho CAUCASUS offor 1littlo
obstruction to orosswt;mtry movemont oxocpt at flooc'l ste.go.ll
Usually suoh high wator obstn_xction is'looalizod and can bo easily
by=passode The major stroams, howover, lic gorcrally ocst and wost
ancross tho probablc routcs of noproach througa the ~=in . Swiftiy
flowing stroams are normally located i1 torrain sh:'t by i%s rugzode
nogs is norc impor‘t_:ant to movomont censidernsicns thnn as. tho
gtroams thomsclvese

Soils = Sinco the subjoct of soils in the CATCASUS AREL .
is fully covordd latcr in this rcport under cross~country movenont,
it will not bo disoussod in dotail horce

Vogotation « Liko all other natural featuros in the
CAUCLSUS tho vegoetation is oxtromoly diversoe The d:stribution over
tho aroa is about as follows: narsh vogetation lcss than 5%, drought
rosistant shrubs and horbs 5%, low growing vogotation from somi-
dosort typo horbs and grassos through stoppo grass to the thick grass
of tho alpine ncadows 25%;. forost 20%, crops 40%, and tho romoining
6% or so is 1lnkos, rivors, mndy‘coasts, baro mountnin peniss, dwolling
sitos, and transportation rou*t'.oos.12

Tho forosts vary greatly in donsity and ponotrabilitye In

somo placos choking undorgrowth and swanmp makes movemont off tho
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Iroad impossibles howovor in tho groatost pgrt of tho forost aron .
undorgrowth doos not oxist, and tho ground, boing mostly mountainside,
is woll drainod,

In tho shrub and hord arcas ooncoalment is moagros this is

truo also of tho grass arcase

Tho Ukraino and Southorn UeSeSeRe

) This aroa will bo ocovered vory briofly, almost moagerly,
sinoo, although it is an orea ovor whioch any forco from tho BALKANS
or TURKEY must oporatc, it should morc logically bc mado tho subjoot
of anothor studye The arca oxtonds roughly from tho PRUT RIVER and
CARPLTHIAN MOUNTAINS cast to tho SEA of AZ0V ~nd the CASPIAN SEA
and oxtonds approximatoly 350 milos inland from the coast of tho
BL/CK SElLe

Roliof = Tho torrain throughouf 1':his arca is a slight
barrior to movoment consisting of plains, having scattercd hills and
nany aroas of swanp, and low hill nassos with nany wide valloys and

) uplend flatse

A rengo of low hills of fron 600 to 1,600 foot parallel tho
lino of tho CIRPATHIANS m}d gonorally follow tho lino of tho DNEIS‘;'ER
fronn CONST/NTA in ROMNIA, to INOV3 thoy average 50 nilos in width,
Anothor rangd 250 nilos long by 40 nilos wido oxtonds ina northwost =
southoast dirootion from KIEV to noar DNEIPROFETROVSKe 4 sinilar low
hill nass oxists in tho vicinity of STLLINO, The last two comploxos
arc loss than an avorege 700 foot in altitudoe Tho rost of the aroa

is rolling plains,
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Rivors = Mony mnjor rivors flow gonorally south in tho aroa
and form obstacles to wost=oast movomonty somo of thoso arc theo
DNEISTER, DNEIPER, and tho DONe Tho barrior offooct of thoso
stroons ia inorcasod by floods during tho timo of thaws rarshos
froquontly linc thoir coursos,

Soils = Tho aroa is coverod with grassland soils; thoso
fom doop mud quickly tut dry as quickly aftor rains or thows oxcopt
in narsh aroase During tho s?ring thaw soason, ovon non on foot find
thoso s0ils alnost inpasscbloe |

Vogotation = Tho natural vogotation in this arca is nostly
stoppe grass with troos lining many of tho stroanse Littlo of tho
original stoppe remains, howover, sinco cultivation has takon placo
in all but o very fow large oxpansose Conconlient in tho arca of
grasslands is alnost cntirely locking oxoopt in the smnll wooded

arcas suoh as stroam lincse
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CHAPTER 3
TOPOGRAPHY
THE BALKAN PENINSULA )
In this chapter the topography, (mountains, rivers, soils,
and vegetation) of the countries of the BALKAN PENINSULA will be
disousseds Aocording to the latest definitions the BALKAN PENINSULA
does not ambrace those territories included within the boundaries
of ROMANIA and HUNGARY and the mountains and rivers bounding those
countriesy however as these areas must be passed through in order
to reach the plains of RUSSIA they will be considered in this study.
The chapter will be broken down into three general partsg
the first will embrace a discussion of the mountain ranges found on
the BALK/N PEE.IDISULA, the second will discuss the major rivers of
the peninsula, and the third will cover each country with which

this study is concerned, in turn, discussing relief, rivers, soil,

and vegetation of each,

The Mountains of the Balkan Peninsula

BALKAN is a Turkish word meaning "mountain", and a glance
at the map will show that it is an appropriate name for that penin-
sulae The mountains whioch abound on the terrain known as the BALKAN
PENINSULL are the most outstanding topographical features of the
areas They will be discussed hore as separate mountain ranges

without regard for the boundnries of statoss
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The Dinarioc Alpse This mountain chain conneocts the true

ALPS with th? mountains of the BALKAN PENINSULA. Rising abruptly
from the sea, the chain parallels the coastline in a south-eaa{:ern
direotions 4s it passes from the northwest to the southwest the
range widens from about 40 miles across on the line from FIUME to
ZAGREB to about 120 miles from SCUT/RI to KRAIJEVO. ' |

The DINARIC ALPS attn?ns an avernge height of 5,000 ft
with fow rising highor than _9,000 ft3 the highest point is in
ILBINIA and reaches noarly 9,000 fte During the winter they are
covored by doop snows,

Although the hoights aro not groat, these mountains are an
offootivo barrior botwoon tho coast and tho interior due chiefly to
tho "Karst" formationse Karst is o condition that dovelops when
massivo limostono bods havo undorgone a groat deal of subtorrancan
dissolutions This knrst axtonds from TRIESTE ovor 450 milos
soutl}oas'bvmrd to MONTENEGROe In placos it is almost a 100 milos
wido, approximating tho aroa of NEW YORK STALIE,

Tho knrst causocs t}_xo surfaco of tho mountcins to booomo
oxtromoly rough and uncvon, the limostono formations having been
hoavily oroded by tho solvont aotion of somo of tho most scvoro
rainfalls of EUROPEe In placos tho limostono is brokon up by
irrogulsr furrows which bordor rough, sharp=odged projeotions of
rocks in othor plnoos roundod f\mr'xols or pans of various dimonsions
broak up tho surfacoe In gonoral, howovor, tho karst is n mnzo of

irrogular forms which roour monotonously ovor large aroas,
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The wator drains off quiokly in tho karst areas and trans-
ports most of the soil with it whioh tonds to mako tho ground ine
trootablos Tho joints and orovicos in the rooks allow tho wator to
troansfor most of its circulation to tho intorior of tho mountainse

A foaturo of tho DINARIC ALPS in tho knrst rogion aro tho
largo valloys which oxist in tho intorior ronchos, Thoso wvnlloys
ofbon_monauro 100 squaro milos or more and aro drain?d only by sink
holose Sinco tho soils aro fortilo and woll droined, pooplo havo
sottlod and built up contors of populntion and industry horo. Thoso
arots aro gonorally ronchod only through docp narrow gorgose

Tho rango of tho DIN/RIC ./LPS oan bo considorod as boing
brokon into throc zonoss (1) Tho islands and poninsulas along
tho ocoast whioch woro oroatod whon tho coastal range wos suhnor@d--
this bolt is soparatod from tl'_m intorior knrst by a linc of steop
cliffoq. hillss (2) Tho kerst, whioh inocludos tho KAPELLA ranges
and tho mountains west of Z2.GREB=~many of the basins and depressions
have stoop wrlls, and the floors arc often only 200 £t above sea
lovely (3) The PLANINL region furthor inland and to tho south-‘-horo
th? olovations inoroasec Y:ith notablo hoights boing DURMITOR, 8,234
fty and MAJLIC, 7,840 f't,

In LLBINIL tho LLPS paralloel tho coast in a northwost=
southwost dirootion boginning about 30 milos inlande Tho in-
accossnbility and roliof of thoso mountains hewe Boon inoroased by
glnocintion ond sovore orosion of tho limostono whioh prodominatos

in tho formatione Tho altitudos in this aroa run ovor 6,000 ft
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in many onsos with tho highost point boing almost 9,000 ft,

Tho Pindus Mountainse Thoso mountains form tho main range

of GREECE3 thoy oxtond down through tho comtor of the country in a
northwost to southoast dircotion for 160 milose Thoy oxtond into
ALBANIA and form tho major portion of tho mountains in that country
and run gonomlly north and south,

In ALBANIA tho PINDUS MOUNT.LINS aro oxtmmoly brokon up by
oarth movomont, and orosion oi" tho sandstonc and limostono formations
has om:xsod rounded land forms, Tho torrain is oxtromoly‘ ocut up by
rivors, howovor, and, in spito of tho rounded land f?ms, displays
consgidorablo roliof.' Sovarcl altitudes rocch over 8,000 £t with
MT, TIMOR g?ing to 8,200 fte Sono smnll valloys aro conclosed by
the hoights, and tho floors of thcso doprossions go as low as 650
£ cbove son lovole

In tho southorn portion of tho aroa tho lzf.mostono ridgos
incroasc in hoight and thon drop away to 6,000 ft,

In GREECE the PINDUS rango varios fron‘4o to 60 miles wide
throughout its 160 milo longth, is vory ruggod, and is on offcetive
Yarrior to oast-wost trafficel Tho hoights roach a maximun of
74500 £t and arco woll watorod and heavily wooded with tho surmits
boing roundod and baro, To tho south the altitudos doeronse, but
tho roliof romains ruggods

Thcg valloys whioh oxist within tho mountain rango aro doop

and narrow, with oithor no flood plains or vory narrow onose
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Thoro aro two narrow pessos through tho PINDUS nren frem

oast bo woste (1) Tho METSOVAN PASS at an nltitude of 5,000 £t

connooting KALLBAK: ond JANNINA via tho ZYGAS RIVER. During tho
months of Jamary and Fobruary this route is blockod with snowe (2)
Tho pass noar MT, TIMFRISTOS in th? south comooting tho SPERKHOS
VALLEY and KiRPENISION. This, too, nny havo travel through it
impodod for a wook or moro by a snow storme

Two passos also oxist for northesouth traffic botwoon
GREECE and YUGOSLAVIA, (1) +tho MONASTIR GAP and (2) tho wnlloy of
the V/RD/R RIVER,

A sooond mountain mnss juts out from tho PINDUS MOUNTAINS
and forms a somi=circular curve ocnst t? tho GULF OF THERMAI. Tho
najority of tho olovat?.ons aro cbout 2,000 £t with MT. OLYMPUS boing
tho highost point at 9,571 ft, Tho roliof is charaotorized by
isolatod highlands tu_1d stoop soawnrd slopocse Low pnssos soparate tho
main nmountain massos,

Throughout thc PINDUS and ott_xor Groc?.an nountain aroas ground
novomont is channolod through gorgos, pnsses, and ocorridors, and
ovon thon it is linitod to carofully rocomnoitorod or proviously

proparod trails.

Tho Rhodopo Mountainse Thoso mountains run gonernlly cast

and wost and from tho bordor botwoon BULGARIA and GRIjIEXJE. Thoy are
bordorod on tho north and oaet by tho RUMELIAN PL/.IN, on tho southe=
wost by tho MACEDONIAN PLAIN, and on tho southoast by tho AEGE.LN
COLSTAL PLAINe
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Tho RHODOPE chain is mado quite ruggcd'by tho hnrd roclfs
forming it, and glacintion has formod U-'-sho.ped, gougod valloys,
ciroular valloys with procipitous walls, m:xd ridgos to add to tho |
diffioult roliofs Tho altitudo avorages 7,000 ft with tho
highost point roaching 9,500 f't, '

Many portions of tho RHODOPE range aro hoavily wooded, )
and tho gonoral wildnoss makes it an oxcollont onc for rofuge cnd,
it would soam, for dofonsoe

Thore aro two minor passcs through those mountains in a
northe=south dirocction, both through rivor vclloys--the S'.!RUM/L and
tho NESTOSe Tho STRUMA is tho morc important of tho two,

Tho Balknn Mountainse, Tho B.LKAN HMOUNTLIN RALNGE bogins

at tho BLiCK SEA and risos gontly for about 50 miles until it
roachos tho altitudo of about 3,000 ft¢ It maintanins this altitudo
a8 it oxtonds to tho wost for from 350 to 400 milcs dividing
BULGARIL into two socotionse Tho nountains thon turn ncarly north
and south for 100 milos, forming tho bordor butwecon BULG/RIA ond
YUGOSLLVIL and boing boundcd on tho wost by the valloys of tho
MORAVL and VARDLR RIVERS. At tho IRON GATES of tho DANUBE thoy noot
tho TRANSYLV/NIAN LLPSe

Tho BALKANS arc dividod into throo scotions by tho gorge
of tho ISKER Rm, which forms a pass from SCFIA, BULG/RIL, to tho
Donubian plain, on tho wost, cnd by the DENIR KAPU PASS on tho
caste Tho ocontor soction is narrowost boing about ;8 nilce wide

and the highost having altitudes of noarly 8,000 ft, Maxirunm
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olovations in the westorn portion aro around 5,000 ft. and in tho
eastorn agction aro less, Tho wostorn pgrtion is charaotorizod
by gorgos, stoop slopos, roundod uplonds, and high passese All
tho throc sootions consist largoly of granito and schists, ]

In appooranco tho BALKAN MOUNTAINS rosemblo c.n_upland.
mthor'than o mountain rangoe duo to tho hoavily woodod, roundod
ridgose On tho northorn ocdge thoro is a graducl slope to tho
Dambian plain whiloc on tho south tho lowlands arc soparatod
from tho mountains by high oand stoop escarpmonts,

Tho BALKAN RANGE is loss of a goographio barrior thnn»
its altitudes would indicatc being orossod by sone thirty passos
of varying dogroos of usofulnosse Tho majority of thesc passcs
have stoc_’ply rugged torrcin on cithor sido of thom for some
distanoo, ‘

Tho northe~south passos oro nostly low, the most important
boing SHIPKL PASS at 4,377 ft. O'Fhors aro tho TROY/N and ROSALITA
passos at olovations of botwoon 4,000 ft and 5,000 ft, SHIPKA P.SS
follows tho nain road fron SISTOVL coross tho BALKANS noar tho vile
lngo of SHIPKAe Tho pnss is not o gap sinco tho road doos not pass
botwoon high poaks but arossos tho ridgo at tho highost point, Noar
tho sumit of tho 'pnss, ruming parallol and c¢loso to tho road, cro
throc ridges about 200 ft high and 2 milos fron north to south, which
could form oxcollent dofonsive positions for a foreo attompting to

hold the pnsse
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There are several passes to the east and west through
that part of the range rumning north and gou:!:h and bordering
BULGARIA and YUGOSI-.AVIA. The most famous, although perhaps not
the most important, is the IRON GATE between ROMANIA and YUGOSLAVIA
through which the DANUBE RIVER flowse This is a narrow gorge=like
pass which is so oonstrioted as to be a handicape The railroad
between the two countries uses another pags to the northe

The main gap between BULCARIA and YUGOSLAVIA is the
DRAGOMAN PASS at the headwaters of the MORAVA RIVER and the
MARITZA Ri‘VFR between SOFIA and NIS, YUGOSLAVIA.

Further south there are.three more gaps east and west
through the very mg;ed terraine The first, through wl}ich a
railroad line passes, extends from KUSTENDIL, BULGARIA, to
SKOFLJE, YUGOSLAVIAs the terrain in the vioinity of this gap
is almost'impossible to negotiate if properly de:t‘ended.:5 Next to
‘the south, a pass extends across the mountains from CAREVO=-

SELO, BULGARIA, at the headwaters of the BREGNALITZA, RIVER. The
last gap is the walley of the STRUMITZA RIVER just north of the
Greek frontier, It must not be assumed that these are the only
negotiable passess as has been stated there are some thirty through
the BALXAN MOUNTAINS at varying degrees of negotiability.

The Transylvanian Alpse Separated from the BALKAN RANGE

by the IRON GATE, the TRANSYLVANIAN ALPS run north and east until
thoy dlond with the eastern ond of tho CARPATHIZN RANGE. The name,

TRANSYLVANIAN ALPS, was given to what is essontially the southernm
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portion of the CARPATHIANS beoause the relief of this part of the
range 80 oloscly resembles that of the LLP3 ig its ruggodnesse

The rolief generally is quite ocompdex, cona%sting of high
eleva‘l_:ions cut through by rivers, of broad plateaus, and of rocky
cragse Tho southern edgo is quito steep buing formed of primitivo
rock, while tho northern cdge that slopes dnto TRANSYLVANYA and
HUNGAR¥ is not as diffioculte Tho southorn cdge ls fairly Leavily
woodod,

Tl}e TRANSYLVAN LK .L°5 roaches an favorago altitude of
botwo?n 7,090 and 8,000 ft., vith tho highisst ponk being MT.
NEGOI, at 8,345 ft,

Th? mountain slopos are covorod witth forosts of pino,
o?.k, booch, chestmut, and fir, somo of thas boing found ﬁp to tho
54000 £t lovole Above 6,000 ft thero is nu‘vogotable lifo boyond
a fow lichons, the pcaks being stcep, rocky's and barc. Somotimos
tho poaks takec a conical shapq. Thore arc {nc glaeiors or poromnial
snovfiolds In thesc mountainse

Pagscs through tho TRUINSYLVININ .LF'S aro mmSTOus § how=
ovor, thoy genorally pass through stoop wind ing myines, and only
ton oan bo oonsidercd as having any military valuo.4 Some of tho
passos srot onc, from ORSOVA to TRMESWAR throagh TEREGOVA through
whioh & railroad runs; socond, tho TURMNU ROCU pass theeugh tho
gorgo formod by the ALUTA RIVER, and, last, thic BOGDA FASS. Thoro
is no information on the military valuo of thoiso passos, ‘wt tho

Gormen Army used thom in its oampaign against RIU.ANIA 4n World War I,
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Tho Carpathiaon Mountains, This range oxtends for 800

milos in tho form of a groat somiwoirclo frem BRATISLAVA in
CZECHOSLOV/KIL to ORSOVA in ROMANIL., and includos tho TRANSYLVANIAN-
ALPS discussod aboves Tho CARPATHIINS aro a ruggoed chain with
altitudos of 7,000 to 8,000 ft, but they cro not a difficult
nmountain bo.rrioras

Tho mountains havo tho appoarance of a very brokon mnss
in which mummorous dotachod blocks aro scparated by wide and
shallow basinse Much of tho doscription usod in discussing tho
TRANSYLVANIZI LLPS could be appliod to tho C/RP.ATHLN RANGE,
although tho roliof of tho lattor is loss intonsoly rugged than
that of tho formore

Tho outor bolt of tho CARPLTHI/NS is known as tho BESKID
MOUNTLINS and is ocomposed oi" sandstonos and shales known as
C/RPLTH I/ sandstonose Tho surfaco of this bolt is dotted with
sottlomonts and cultivatod tracts, but from it arisc parallel )
ridgos of rosistant rock whoso steop ridgos arc hoavily woodod,

Tho immor bolt has an oxtromely complicatod stmctux"c of
dissoctod nmassifs of wvorying hoights altornnting with.broad »
torracod doprossions having a gonoral cast-arost trond. There is
ovidonoo of sovoro glaciation in this innor bolt,

Tho broadth of this range is considornblo, reoaching its
groatost width botwoon tho BANAT and TRANSYLVANIA, a distanco of
from 240 to 250 milos3 howovor at tho middlo of tho arc, in the

C/RPATHO-UKRAINE arca, thoro is a markod dooroaso in hoight
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and width (from an average of 180 miles wide to 60 miles), Here

a number of eansy pnsses cormect the lFeadwaters of the TISZA and
DNEISTER RIVERS,

In the western CARPATHIANS is located the TATRA group
whioh includes the highust elevation ?n the entire range,
GERLSDORFF PELK with an altitude of 8,737 ft.

The passes through tho C.RP..THI.LNS, both in a north=south
and a o gst-rest direction, aro nmumerous and have been used sinoce
the earliest times ns routes of commerce ~nd ware. The ten passes
spoker. of above in the discussion ol the TRINSYLVANIAN ALPS ns
being the only ones of military value inolude all the passes in the
CARP.LTHLIN system that come in this caotegorye. Between HUNGLRY
and the northern foothills of the mountains, which is a lowland
plain str?tching into USSR and POL/3D, are a number of fairly easy
crossings, the most important being the MORLVILN GATE. It can be
safely assumed thnt some of these are included in the ten mentionod

abovee
While the C/RPATHI/AN RANGE is not a difficult barrier,
it is certainly the last effeotive mountain obstacle between

HUNG/RY and ROMNIA and tho steppes of the UKRAINE,

Ma jor Rivers

The many rivers, large and smnll, which cut up the BALEAN
PENINSULL present a mazo of serious obstaclos to the passage of large

armored forcess The most striking fact conooming those streams is
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that twice a year there are periods of great flood, once in early
spring when the snows melt and again in the summer during the time of
the sumer rains. In many instances these floods cover vast areas
creating marshes and swampy ponds which remain long after the floods
have suhsided, |

The Danube Rivers This great river meanders across CENTRAL

EUROPE from the GERMAN BLACK FOREST through portions of AUSTRIA,
GERMANY, I-IUNGARY, YUGOSLAVIA, BULGARIA, and ROMANIA to reach the
BLACK SEA, a distance of approximately 1,875 miles. It first enters
the area under study on the western bdrders of HUNGARY and flows
through that country and YUGOSLAVIA to the IRON GATE in the BALKAN
MOUNTAINS; this area is sometimes called the third basin of the
DANUBE,

This third basin is composed of a vast flat plain without
undulations of any kinde It is intersected by large rivers with
marshy banks which empty into the DANUBE, and it is interspersed with
marshy poolse The marshes cover an area of about 3,063 square miless
From BUDAPEST to BELGRADE the river flows through a plain covered with
o.lluvium.through which it frequently cuts new channels and fills up
0ld ones,

Passing through the IRON GATE, the DANUBE enters ROMANIA
where it widens from 1,400 ft to 2400 fte In some places it re=-
sembles a lake studded with islandss For a distance of 270 miles
from the IRON GATE the river forms the border between BULGARIA and
ROMANIAe
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The border portion of the river is a formidable obstacle®

to north=south movement from the IRON GATE to the BLACK SEA., The
northern (Romanian) bank is formed of flat plains and broad swamps
while the southern (Bulgarian) bank is a wall of loess and limestone
about 500 fte high forming a bluff along the rivere The Romanian bank
is oommanded throughout its length by the Bulgarian banke
| The DANUBE floods in April and in June reaches 20 to 27 ft,

above low water. During this flood a great loke is formed on the
RMian side of the river, In late summoer and early autumn the
stream is at its lowest, '

Vorying extremes of climnte affect the river, and for two
or three months out of the year it is frozen over, The froezing ooours
about 77 winters out of 100

The majority of the BALKAN rivers flow into'the DANUBE, ond
it is ostimnted that it drains a total of about 300,000 squarc miloss

The Tisza Rivere This river is tho largest tributary of tho

D{&NUBE. It rises in tho northenstern CARPATHIANS at a height of about
69300 fte¢ whoro it is formed by the junction of many mounteain stroamse
It follows a winding route for about 870 milcs across HUNGARY into
YUGOSLLVIL bofore it joins tho DANUBE about 50 milos northwest of
BELGRLDE. |

Two poeriods of flood ococur on tho lowor and middlo rivere Tho
first takos place in ocarly spring and is a result of tho thaw; the

sooond comos in Juno aftor the summor roine
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The spring flood coincidos with the flood of the DANUBE,
and since the D/NUBE!s flow is quickor, it broks up thr:! TISZA and
causes extonsivo flooding as far as SZOLNOK in HUNGARY, a distance
of 197 milose During thoso floods groat domago is onusod to citics
and towns clong tho river,

Tho Sava Rivore The SiVi RIVER is a natural barrior of groat

dofonsivo strenghh.7 It is o largo unfordablo stream that follows a
oircuitous routo for 540 miles from tho onstorn slope of tho JULILN
LLPS southoast across YUGOSLAVIL to its confluoncc with tho DANUBE
at BELGRADE,

Tho uppor part of tho rivor flows through a narrow valloy
onclosod by mountains while tho lowor part passos through fairly flat
plainse Wost of BELGRADE tho plain is broad and marshy, and, wost
of tho KOLUB.RA RIVER a fow milos from BELGR.DE, thorc arc oxtonsivo
swomp londs on cithor sido of tho stroam which arc difficult to cross
ot cny timoe During tho spring and autumn thosc swamp aroas are
coverod by flood wators which rondor thom impasscblos

The SAVA 1s navigablo throughout tho mcjor portion of its
longth~=from LJUBLJAN/ to BELGRLDE,

Tho Drava Rivores This strcam is ono of tho principlo right

bank tributarios of the DANUBE, It risos in the TIROL and flows for
450 .milos in a southoasterly dirootion across YUGOSLAVIA to tho
D!}NUBE, which it joins 14 milos onst of OSIJEK. 4t its mouth it is
1,055 foot wido and 20 ft doope RivLur stoomers ocan navigato tho rivor
up to 95 milos from its mou‘th.
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The Maritza Rivere The MARITZA RIVER is a large stream,

about 300 miles long, which rises in the wooded northamnfoothills

of the RHODOPE MOUNTAINS. As it flows down the slopes, it is a turb-
ulent xflountain stream, but after leaving the hills its gradient is
slight‘, and it winds along between low banks, Its southern tributaries
have a relatively even flow while its northern ones are almost ary in
summer becoming raging torrents after melting snows or the rains,

The middle MARITZA, with its bed of shingle or pebble, is a
considerable obstacle due to the marshes and rice fields which lime
its bankse Numerous islands, some of which are merely sand banks
while others are tree covered and permanent, characterize this part
of the stream,

Below PLOVDIV, BULGARIA the river is over 200 yards wide,
is three_to six ft deep, and has a slight current except in time
of floode Below BORISOVGRAD the river flows in a plain a mile wide
between bluffs which in a few places form almost a gorgee

The MARITZA is navigable from its mouth to ADRIANOPLE, a

distance of about 100 miles,

The Dneister River, This river rises in the northem

slopes of the CARPATHIANS in POLAND and forms part of the 0ld boundary
betweon USSR and ROMANIA. It is the last wnter obstacle between tho
BALEAN countries and the steppes of the UKRAINE,

The course of the river is generally winding to the southe
west, and it has an average rate of flow of approximately 1 7/11

miles per hour, The averagoe width of the chamel is from 500 to
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700 fto going as high in some places as 1,400 ft. As it enters
the BLAC}K SEA, a few miles southwest of ODESSA, it forms a broad
estuary,

The DNEISTER has two flood periodse The first is during the
latter part of February and the first part of March when the ice
breaks up; this is the larger of the two floodss The second takos
place in June when the snow melts in the CARPATHIANS. This flood
raisos tho depth of the water about 20 fta and towards tho moutl'_x
of the river sutmorgos the gardens and vineyards along its bank,

As of 1928 there wore no bridges ovor the river between
tho USSR and ROMANIA duo to poor diplomatic relations;8 it can
safoly bo assumod that this ocondition has beon roctified by the
Russians sinoe tho annoxation of BESSARABIA.

The Prut Rivore Tho PRUT risos on tho oastorn sido of theo

CARPATHIANS and flows circuitously south and southwost botweon
BESSARABIA in tho USSR and MOLDAVIL, in ROMiNIA, to its junction with
the DANUBE about 12 miles bolow GALATIe The length of tho river

is about 500 milose It is navigablo for about 200 milcse For 40

or 50 milos north of its oonfluo::xco with the DANUBE tho PRUT has

oxtonsivo marshos clong its banke

The Morava Rivor, This stroam flows goncerally north fronm
noar SXOPLJE, YUGOSLAVIA, whorc it risos, to the DANUBE about 30
milces oast of BELGR/DE. It is about 250 milos long and is navignblo

for about 50 milos from its mouthe

41



Tho valloy of the MORAVA forms a part of two of tho most
famous pathways north into tho heart of the BALKAN countrios from the
southorm tip of the poninsula,

The Struma Rivore This river risos in tho ocontral doprossion

rogion of BULGARIA, It flows through tho RHODOPE MOUNTAINS in a
narrow valloy which in sovoral placos booomes a gorgee Whoro it
passos through basins, its banks are'comonly marshy and its
bottom sandy or muddys During flood, tho stromm changos its courso
aoross tho basins and lonwves bohind oxtensivo aroas of gravel,

Tho STRUMA 1is gonc;ro.lly 30 to 50 yards wido and raroly ovor
4 fte doope Its tributarics in tho RHODOPES, exccpt for tho
STRUMITZA, arc insignificant torronts but mey bocomo impressive
obstaclos in timo of flood which is usually in thc spring following
tho molting snowse

Othor rivors in tho BALKUN arca acbout which 1littlo or no
dofinito information could bo obtainod but wh-ich cxhibit all tho -
ohax_'uctoristios of Balkan rivors as to floods, narrowness, rapidity,
otce and must bo considorod aros tho VARDAR in GREECE, and tho

MURESUL, OLTUL, DAMBOVIT., ond SERETH in ROM/NIA.

Gonoral Torrain Considorations

Groooo = Tho torrain of GTEECE.is unfavorablo for large socalo

9
military oporations, although it wns domonstratod by tho Gorman Army
in 1941 that o well organizod, modorn land foreo could roadily oporato

in tho country against any but tho most thoroughly preparocd oppositions
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Most of GREECE is mountainous with small, scattered intermontane
valleys interspersed among the highlands and oonnected by passes and
defiless about one~half the country lies above 1,500 ft., Movement is
necessarily channelized along established routese

The PINDUS, RHODOPE, and other mountains that go to make up
the greatest portion of the relief of GREECE have already been dis-
cussed in ?he earlier part of the chapter and will not be oofared 4
again here, The largest lowland area of the country extends from the
basin of FLORINA in the west to the plain of SALONIKA through a
narrow corridor, and over a series of hills and plains in THRACE to
the MARITZA RIVER, forming the Greek-Turkish boundary. Other lowlands
are centered around LARISA and ATHENS. The rest of GREECE is ?ifficult
to oross with mechanized equipment due to the numerous rounded, rocky
hills which characterize the terrain,

Few of the rivers of GREECE have perrenial flow--the MARITZA,
NESTOS, STBUMA, and VARDAR being the four major streams that have year
round flowe In the summer most of the Grecian streams are fairly
easy to oross, but during the rainy season (March to May) they may
prove difficult to negotiate, being largely unbridged.lo The
valleys of the four major rivers offer routes into the interior of the
BALKAN PENINSULA, but the streams are obstacles to east-west movement.l1
In the portions of the lowlands that are unsettled are marshes which
are nontrafficable at all seasons,

The soils of GREICE are mostly of the mountain type, however,

in the lowlands there is a fine-textured alluviume



Approximately one~fiftth of the country is under cultivations
The cultivated area, subdivided into small plots, is located in the
valleys and basins and offers little concealmont. Large forests do
not exist to any extent; the forests that do exist are located fargely
in terrain that is eminently unsuited to military movement, namely,
the mountains, Treos in the remainder of the country are the
Mediterranean scrudb type, the olive being a good example,

Albania=~The significant fact about ALBANIA is its inaccoss=
ibility, the high mountains of the DINARIC ALPS and tho PINDUS RANGE
offootivoly isolating tho country by land,

_Topographically ALBANIA ocan bo dividod into two clearly marked
rogions, a wostern portion frem tho Yugoslav bordor to VALONA and )
inland as far as a lino SCUTARI~TIRANA-~VALON., and an eastorn portion,
including that part of the coast around VALONA.

iho wostern portion of the country is a plain aroa that
gonorally docs not risc over 600 fte Tho surface of tho plain is
not uniform but is brokon up by small ridges which rise to about 1,000
fte and extend gensrally northeast and southwest,

The soil in woestorn ALBANIA is latoritic, being composod of
n deoply woeathorod, brown surfaco soil covoring a deop red intormediato
layor and mottled subsoile The intornal and oxternal drainage of
this typo soil is good and flotation is good oxcopt immodiately aftor
heawy rains, howevor, this portion of the ocountry contains much marsh

and undrained land.



The easterm portion of ALBANIA and the o?astal lands south
of VALONA are mountainous with peaks rising to 9,000 ft. in the
north and 7,000 fte in the souths There are some lowlands within
this mountain region, but these flatlands are subject to floode

' The soil of this eastern area is of the mountains and
mountain valleys; this is a dark brown surface soil covering and )
a atre?ked or mottled grayish and rust subsoile It supports grasses,
sedges, and flowaring_plants and has good flotation characteristios
exoept in stream beds,

The vegetation of ALBANIA is mainly of the Mediterranean scrub
forest type which offers little in the way of concealment, )

Yugoslaviae YUGOSLAVIA is a country of rugged relief, being
flanked on two sides by mountains and having a high oentral axis and
preoipitous coastline, The only extensive lowlcnd area, the
- PANNONIAN PLAIN, is in the north central portion of the country, and
the remaining two thirds is o mountainous section cut up by fertile
valleyss The general nppéaranoe of this latter area is, in fact,
vory similar to that of KENTUCKY,12

The PANNONIAN PLAIN is a wedge-shaped, southeastward
extonsion of the HUNGARIAN PLAIN and rises gradually into the Slovenian
and oentral Yugoslav mountains in tho southe Here is located most of
the nationts agricultural potential as well as many important cities
and indugtrial centorse It is the only large area in YUGOSLAVIA that

affords real facility of movement for large bodics of troopse




Paralleling the coast aro the DINARIC ALPS, and along the
Greek border tho PINDUS MOUNTAINS: act as barrier between the two
countrioses The Bulgt_:rinn frontier is formod by the VARDAR RIVER and
tho BALKAN MOUNTAINS, n.x}d thoe bordor with ROMANIA is mo\‘mtainous :Ln
its southoastern cornore From the standpoint of relief, therefore,
YUGOSLAVIA is diffioult to ontor or leave on all sides excopt tho
north into HUNGARY,

YUGOSLAVIA is coverod by threo genoral types of soile A
50=75 milo strip along the southorn bordor of tho country is oom=
prised of lateritic soilsg thc_a DINARIC ALPS area has soil of tho
mountain and mountain valloyse The remaindor of the country is
gonorally groy-brown podzolic soil,

I’his lattor typo of 5611 has a grayish brown topsoil
oovoring intormodiato layers of browm, ﬁlo.nketed at tho surface with
g thin layor of dark ocolorod organio mattore Tho soil supports
dooidous and coniforous forecstse Tho flotation capability is good,
oxcopt af'tor hoavy rains whon walloy floors and places whore sodie .
monto.ti?n has ocourod booomo very miry. Draimngo is oxtromely good,
howorvc_ar, and tho soil becomos trafficablo a few hours aftor the rains
©0n80,e )

Th? main rivors of YUGOSLAVIA aro tho DRLVA, tho SAVA, and
tho D/NUBE, all of whioh flow oastward along tho PANNONL.N PLAINe A .
fow small rivors flow into tho LDRIATIC, but nono is roally important,
Tho VARDAR is tho only rivor that flows south into GREECE whioh is o{'

any importancoc, Sorious spring floods ocour in tho Yugoslav gtroams,



and tho ooastnl mountains strooms after boing practiocnlly dry during
tho late summer and winter boocomo swift torronts ns tho snow moltae
The only important wator obstaclos aro thg DANUBE, SAVA, DRAVA, and
TISZA RIVERS, oxcopt during spring floodse In tho southoern and
wostorn parts of tho country tho ruggod torrain through which tho
stroams flow prosor_lts moro of an obstacle to movomont than do the
strooms thamsolvos,

“Tho vogotation of YUGOSL;W;A consists §f conifox-'ous
forostg » dooidous and mixod forost, loditorrancan scru‘?. and
stoppos Ovor 30% of tho country is covored by forosts, which
aro nainly located in tho highland arcas or in aroas of difficult
croas~country rfxovcmont. Throughout this bolt thore is littlc_y land
in ocultivation, and opportunity for ooncoalzfmrrb is oxcollont,

!In tho southorn pert of tho country, ncar tho Grook
frozrbic_;r, vogetation is sparso with largo arocas of dwarfod Alpino
growbh.' Concoalmont is poor horo oxcopt in scattoercd mountain
valloys, '

Along tho coast tho vogc::'bn'bi9n is of low scrub typo
which offors littlc concoalmont, and, in somc aroas, impcnotrable ]
thorny plants\ and vincs prosont sorious obstaclos to foot movomont,

on tho PANNONIAN PLADN, whoro moro than 75% of tho land
is wndor oultivation, stopno=typo vogotation is founds Excopt
in fringos. oi" poplar and wil.low nlong stroams and in soatiored
woodod arcas, very littlo natural concoalmon® is to b6 found horog .

howovor in spring and summor grain fiolds offor limited oconconlmont,
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Hungarye HUNGARY is gonornlly flat, averaging 330 ft. above
gsoa lovol, It occupios tho flat portion’of tho Alpino deprossion
and is surroundod by tho CARPATHIAN, ALPS, and tho DINARIC systom.
Nono of thoso mountains, howovor, oxtond into tho country oxcopt in
tho north whoro ‘!.:.ho southorn portions of the SLOVIKIAN CARPATHIANS
croas tho bordor,

Tho only highlands in tho country aro tho MiTRA MOUNTZINS
and tho BAI{ONY FOREST vhich aro in roality mountainous hills with
hoights of 3,330 and 2,281 fte. rospoctivoly. Tho BAKONY FOREST is
abou'!_; 55 milos long and 25 milos wido and is an oxtonsion of tho
ILPSs It roachos across wostorn HUNG/RY from tho ALPS past LAKE
BALATON to o juncturo with tho SLOVIAKIAN C/RPATHI.NS north of
BUD/PEST.

Tho BAKONY FOREST dividos HUNG/RY into two unoqual sootionss
tho LITTLE HUNG/RI/N PLAIN in tho northwost and tho GREAT HUNG/RI/N
PLLIN or ALFOLD in tho oast, Tho_soil of both thoso soctions is an
alluvial gray-brown podzolic typos

Tho two most important rivors in the country aro tho
DANUBE and tho TISZA. Mony ninor stroams moandor across tho .
oxtromoly flat plain nnd food oithor into tho TISZL, tho D/NUBE, .
or LLKE BLLALTON vwhich aleno has moro than 30 stroars draining imbo i‘l‘:.
Ofton the nary rir»3 and shbroams aro bordorcs by siaaps and marshose
LAKE BALLTCN, vhioh lics 55 milos southwost of BUDLPEST 4s tho large
ost lako ia HUNCARY boing somo 47 milos long md 7 to 9 m7los broad
with a dopth of 15 to 40 ft. Minor stoamor tiraffio ‘i's carriod on tho
loakoe



Tho groator portion of tho natural vogotation oworing
tho Hungnrian plain is prairie grass or stoppog howover, a groat
portion of tho land is given ovor to ouli_:ivntiol:x. Agproximtoly
40% of tho oountry is dovotod to coronls, whoat, ryo, and corn
whilo about 267 is pasturago, hay, forago, otce This typo of wvogotae
tion would offor wvory littlo oconconlmont of any kinde Tho forostod
aroo is vory smallj only somo 12% of tho total land aroc boing
givon ovor to woods? Tho najority of this land is in the hilly
aroasy consoquontly, tho BAKONY FOREST and tho MATRA MOUNTAINS
offor tho only large arcas whoro conoor Inmont may bo hade .

Bulgariae pyLggRIA 1s o lond of modoratoly rugged mountains,
lowland and highland basins, low platoaus, and a close notwork of
stroans whioh in tho basins aro oormonly bordorod by swampse Tho
na Jor nountain foaturos trond oast-west and form major corridorsg
whilo tho minor foaturcs, such ns passos and velleys trond roughly
north=south and form noro oonstrictod corridorse Tho stroams aro
oxtronoly irrogular in flow and during drought aro comonly fordnblo
oxoopt in thoir lowor coursose Most of tho scuthorn portion of tho
country is drainod into tho I.EG&'JJ by tho STRUNA, MEST:, and MARITZA
systons whilo tho northorn portion is drainod into tho BLACK SEA
through tho DANUEY mystorg,

DULGLR L. 4o comromicotly dividod inte renr cr3i=vost bolts
or rogions: tho SOUMN HIGHLAND REGION, tho CEI‘JTR‘J.. DEPRESSION,
tho BALKAY MOTHTAINS, and tho DANUBIAN TABLEL/NDS, token fron south to

northe Thoy will bo considorod horo in that ordor,
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Tho SOUTHERN HIGHLAND REGION is tho southermmost bolt
and oa:tomﬁ from tho aoutMatorn bordo:: to tho BLACK SEA. The
rangos of thosc mountains, tho RHODOPES, trond cast=-southoast and .
aro ohnmotorizc;d by gorgos, stoop slopos, roundod uplands, and high
passoss as thoy pass to tho oast thoy booomo lowor and loss ruggods

Tho northorn odgo of thoso mountains is drainod by the
MARITZA which ocuts o shallow gorgo across thom nocr EDIRNE. Tho
southorn odgo is drainod by tho STRUMA and MESTA RIVERS and tho
tributarios of tho lowor MARITZAs Tho stroams which risc in tho
mountains aro torronts whos? flow is groatly affoctod by tho rains
and molting snows of spring, tho dro.ught of lato summor, and tho
autum rains,

Tho STRUMA RIVER has alroady boon discussod undor GREECE,

Tho MESTA RIVER risos in tho RILL PLAVINA and flows for tho
nost part through long gorgos and snall basinse 4Lt NEVROKOP it
passos through an oxtonsivo basin and again ontors o gorgoe Roads
usunlly avoid tho rivor boocauso of tho oxtromely sto?p bankse ‘Tho
stroan is gonorally 50 to 65 yords wido, 6 foot deep, ond has a ourront
of four to fivo milos por houre In tho swrmor tho strean can b
fordod in nany placos on foote

Tho norihorn part of tho CENTRLL RHODCGEE is drainod to a
largo oxtont by strouus whlsh tlow northward irte th.o MARITZ;'»,
Thoso stroans flow through narrow, woodod vnlloys and arc loss
torrontial than tho south flowing stroanss Thoir swift wators and

doop sidos nako thon difficult to cross in nost placos,
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Tho so0il of tho SOUTHERN HIGHL/ND SECTION of BULGARIA
is mostly latoritic with good intornal and oxtornal drainngoe and
fairly good flotation oxcopt aftor hoavy rains,

North of tho SOUTHERN HIGHLANDS is tho CENTRAL DEPRESSION
REGION of‘BULGJ}RIA. It 18 a goriea of basins of wariod sizos and
altitudos, and, onst of SOFI., it is almost pinchod by the BALKAN
MOUNTLINS and tho RHODOPES into two_sootiona » high upland basins to
tho wost and low basins to tho ocst, ‘

This aroa 'ia drainosl largoly by tho M/RITZA systoms, Its
highor wostorn om}, \hovmvor, is tho divido botwoon the ISKER and
~tho STRUMA Rivors, and_its oastorn ond drains direcctly inte tho
BLACK SEA.. In gonoral, its s?mma aro nountain torronts noar thoir
hecadwators, but in tho basins, vhorc thoir courso is winding, thoy
ney flood tho ndjacont countrysidos,

Tho uppor ISKER riscs as a clustor of rountain torronts on
tho north slopo of tho RILA PLLINL. It cuts through sovoral gorgos
bofor§ sproading out over tho flat ocontor of tho SOFIA basine Horo
it is joinod b:( tributerios which oome togotho.r in tho marshy aroa
north of SOFIAe Fron tho capital oity tho stroam flows north
aoross tho BLLK.LN HOUNTLINS through a doop winding gorgo which providos
tho poss fron tiec TANUED toein to SOFTA. Gons:ally, tho ISKER is
shallow, but ius altornntin, gorges and obstac!:, Tuko it a conw
sidorcblo bv.x'x':l.~:u'.1:5

Tho MARITZA RIVER has alroady boon discussod abovo,
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The TUNDZHA RIVER is fairly typioal of the northern
tritutaries of the MARITZAs It begins as a marrow mountain torrent
in the SUB~BALKAN BASIN and, after turning south near YAMBOL, has a
width of 36 to 50 yards and a depth of from three to seven feet,
The depth inoreases to 10 to 15 feet during the spring floods, but
during summer drought the gravelly bottom can be orossed by carts in
many places. - Near its junotion with the MARITZA the river ocuts through
a narron gorge for several milese

North of the CENTRAL DEPRESSION rise the rounded ridges of
the BALKAN MOUNTAINS_; since the topography of thlis range has been
diam}ued previously, only the drainage system will be discussed
heroe

The dra:i:mge of the Balkans consists mostly of the
hoadwators of atream? which are desoribed in detail under difforent
rogionse In general, the southward flowing streams are mountain
torronts which flow in gulloys or canyons only after thaws or rains
on the mountainse, The northward flowing streams aro perennial and
oonvérgo to feod the stroams of tho DANUBE plate..iie In tho EASTERN
BALKANS the poremnial southern branch of the KAMCHIYA rises in ‘l:h?
conter of'the mountainse This river flows through a tortuous and,
in places, oonstricted wnlloy as it cuts aoross the northern odge
of the BALKANS,.

Tho BALKAN MOUNTAINS desoend gradually to th? DANUBIAN
TABLELANDS, partly a plateau and partly a hilly area, whioch oxtond
northward and eastward to ond abruptly in oliffs along the DANUBB
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RIVER and tho BLACK SEA, .

Tho rivers whioh cross tho platoau are fed ?y stroams,
usually'torronts, rising on the platoau and streams, rising in tho
BALKANS, ‘usunlly peremminle ' In most cascs tho streams are winding
and ontronchod and booome more dooply entrenched downstreame Tho
oast banks are normally high and stoop and undor=-cut whilo tho wost
banks aro usually low and flat and boréorod by marshy sodimonts,
Most of tho strooms flood in May and at that. timo change thoir courscs
and form now channols and islandse Tho principlo rivors of tho rogion
arc doscribed bolow from wost to caste

The LOM RIVER risos in tho WESTERN BALKANS and dosconds
ropidly northoastwarde Upon roaching tho platoau it turns oastward
and flows thfough a wido marshy wvalloye It is usually fordablo,

Tho OGSTA RIVER risos noar BERKOVITSAe In its hoadwatcrs
it is a torront, but downstroam it flows iz_rbo an open velley 2 to
Z%milos widoe Tho stroam is vory shallow, )

Tho UPPER ISKER RIVER has alroady boon discussodj howovor,
tho lowor‘rivor has a dopth of 5 to 6% foot and is fordable only at
KARLUKOVO, CHUMAKOUTSI, KOINARE, and MAKHLATA.

Tho VIT RIVER winds through a stoop sidod narrow volloy to
GLOZHERE; thoroaftor its courso alternates botwoon narrow morshy
valloys and constrictions. It is fordabl? in many placos and
almost ovorywhoro by horse mountod troops.14 .

Tho OSMA RIVER is an oxtromoly tortuous stroam which flows

northward, outting across mmorous ridgos of cast-wost tronding hills,
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Noar LOVECE tho stroom winds through o marrow d&filo and thon turns

northoast, Its courso to 't':ho DANUBE is o groat bond northoast thon
b | northwost through a marshy, two milc wido valloy oyorloocked on tho

oast by oliffse Tho stroam is too doop for fording and roprosonte a

) . oorsidorablo military obstmcslo.]'5

‘ Tho YANTRA risos noor SHIPEA PASS, then flows through marrow

It

valloy to TARNOVA north of which it cuts through a dofiloe Boyond
this it ontors a wido valloy into vhich flow tributarios with wido
valloys from tho oast and wos?. Tho YANTR. VALLEY is modoratoly
wido and woll drainod to BELA, north of which it is low and subjoot
to floodings Tho lowor rivor is 55 to 75 ynrds wido and 6 to 13
foot doope Evorywhoro bolow TARNOVO it is o good dofonsivo 1.’4.:10.16
‘ : Tho BANISKI LOM RIVER is formcd by soveral winding strocms
flowing in narrow valloyse Thosc stroams aro adjoinod by limostono
0liffs and thoroforo afford bottor dofonsive linod than thoir
shallow dopths would suggoste

Tho KAMCHIA and PROVADISI‘{A rivors moandor oastward to tho
BLICK SEA through marshy troughs, ono 1.:0 two milos widoe Tho
adjacont h:}lls arc not gonorally stocp, and tho marshos aro dig=
continuous, h?noo those velloys afford only modoratoly strong

‘ ] dofonso linos.n

With tho oxcoption of tho SOUTHERN HIGHL.ND, BULG/RIA
is covorod with gray=brovm podzolic soils; thoso soils havo
oxoollont drainngo and within a fow hours cftor rain should offor
good going,
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Romaniae Physionlly ROMANIA prosox:xta tw? dofinite aspootst /
tho CARPATHIAN or HIGHLAND REGIONS, ruggéd, damp, and thiol;:ly woodod,
and tho DANUABIAN or LOWLANDS, flat or slightly \_mdulnting, low
(only 700 foot or loss above soa lovol) and arid,

Tho main topographiocal foature of tho Highlands is tho
CARPA'BI"IIAN MOUNTAINS which make o groat ourve through tho hco.:"t of
' ROMANIA, Insido tho ourvo 1%03 tho TRANSYLVANIAN BASIN whioh, liko
tho HUNGARIAN plain (!.LFOLD), 1s an old son basin filled with rivor
dopositse Unlike tho ALFOLD, howovur, TRANSYLVANIA has boon up=
1liftod and cut up by rumming wotor so that it is high and hilly,
Blooking 'i:ho wostorn sido of tho basin :‘md soparating it from tho
Hungarion plain are tho BIHAI HOUNTAINS, a complox and ruggod aroae

o fairly lorgo rivers drain the TRUNSYLVANIAN BASIN propors
thoy aro tho MURESUL and tho SOMESULe. Both flow gonorally wost forming
an obstaclo to northesouth oporations and ompty into tho TISZA RIVER
in HUNGARY,

Tho hoavily forcstod mo\}ntain arons mako up approximatoly
297 of the land aroa of ROM/NT4, but within tho Basin much of tho
land is undor cultivation,

Tho arca betwoon tho CARPATHIAN and BALKAN MOUNTAINS rosomblos
tho plains of thc PO in NORTHERN ITALY in that it was tho gulf of a
son and has bocn ontiroly filled up by river dopositss Tho northorn
portion is cut up in’f:o a hilly piodmonte The plain itsoclf lics 150‘
foot above soa lovol » ond Tho D/NUBE and its many branchos, the JIU,

OLTUL, VEDEA, ARGIS, DAMBOVITA, nnd IALOMITA rivors, ocoupy brond
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valloys out bolow tho gonoral lovole Tho tributarios flowing
gonorally south from tho TRANSYLVANIAN ALPS aro important
obstaclos to onstewost movomont,

South of tho mouth of tho DANUBE lics the DOBRUJAe In 1ts
northorn portion it presonts a ploasant and not vory high mountain
systom whilo in tho south it is a monotonous plain hnving‘stoppo
vogotatione Tho soil is vory fortilo and mostly alluvial, howovor,
muoh of tho arca is dosolato booauso of tho gonoral lack of springs
and wolls,

Furthor north in tho lowlands and on tho oast?rn sido of
tho CARPJ}'.[HL’.NS is tho MOLDAVL'N platoaus Its rivors, tho SERETH
rnd FRUT, flow toward tho DANUBE in broad valloys as tho platoau
slopos to tho south, -

In tho oxtromo northwostorn cornor of tho MOLD.VLIN PLATELU
is tho small provinco of BUKOVINA, a hilly aroa nmadec up principally
of tho foothills of tho northorn CARI?AIHIAI\TS. Approximatoly 437 of
its aroa is covorod with hoavy woodse

Tho majority of ROMANIA is covoroed with alluvial and gray=
brovm podzolic soils; the natural vogotation in tho lowlands is
stoppo pgrass whilo in tho highlands grass and coniforous and dooiduous

forosts cover tho hills,
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CHAPTER 4
CLIMATE
Climate is a deciding factor to be oconsidered for military

operetions in any area, The study area ia in the cool=temperate
zone, although ropre.aented by wide temperature variations. 'l'he
Russian v‘rintera were an obstacle which defied and broke Na?oleon'a
campaign, as well as stopping Hitler'!s armies, Conversely, freeszing |
of rivers enabled the }-mrdy Russians to conduct major winter oper—
ations in World War II, where million man armies advanced as much
as 300 miles in 50 to 60 dayse Winter winds c;f near gale foroe in
Southorz_x Russia affects observation and aceuraoy of supporting
weaponse Rains swell the numerous rivers, lakes and marshes in
spring and fall and restrict mobility and capability for deep
penetrations, This study presents an overall picture of climatio
faotore.as they exist in average oconditions over a long period

of time,

Definition of Climatio Areasls

) The types of olimate are olassed into six major types by
arens, combining the temporature amli pret_:ipitation charactoristicse
As 1s normal for most areas of the world, the olimatical factors of
these areas are governed by their proximity to bodies of water and
altitudess The six areas are: Mediterranean; Humid Continental
long summer phase3 Humid Continental short summor phase; Middle

latitude dry steppe; Middle latitude dry dosert; and undifferontiated
mountainse
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The Moditerranoan typo olimate inoludos tho ADRIATIC SEA
belt of about 50 miles wide in YUGOSLOVIA, all of ALBANIA, GREECE,
EUROPEAN TURKEY, and a bolt about &_30 milos wide along Turkey!'s
coast reanching from the BLACK SEA to LEBANON on the MEDITERRANEAY
SEA.

This type olimato is typifiod by bountiful sunshino through=
out tho yeare Summers arc hot cnd dry excopt on tho northorn coasts
of TURICEY whore summors aro sultry and domp, Tintors aro rainy and
mild, Exoopt for thundorstorms at long intorwvals, summors aro roin=-
loss and monotonously hot and sunnye Tomporaturos may oxcoed 109
dogroos fahronhoit and tho summor hoct is wonkoning to onduranco,
Most stroams aro at low wator stago during summor, oxcopt whon
mountain cloud bursts occure With thc ooming of cool woathor and
cutumn rains, tho countrysidec agnin bocomos groon nnd romaix}s so
throughout tho wintor, Cyolox:xio storms from tho wost ocour, somo=
timos with disastrous rcsultse Cold dry winds may impodec opora=-
tions by causing porsonnl discomforts .‘ Thore aro wido vario.'biong
in rainfall from yoor to yoar and droughts arc a sorious mopanco,

Tho Humid Continontal long summcr phasc arca includes

tho :l.nlc}nd aroas of YUGOSLOVIA, cll of BULGARIA, HUNGARY, and
ROMANTA, oxoopt tho CARPATHI/N MOUNTAINS, This rogion is gonorally
charaotorizod by oxtromos in tomporaturcs and rainfalle Tho
dominnting factor of both arc mountain aroas which are subjoot to
flash floods in summor sonsons. Arcas ncarcst tho ADRIATIC SEA

roooivo up to 60 inchos amunl prooipitation, mostly rain during
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spring and autwm, Although tho winter is short, oxtromely low
temperaturos aro ocommone Wintor froozos arc sufficient to stop
navigat:ion on the DANUBE RIVER for wvarying longths of timo oach
wintore

Tho Humid Continontal short summor phaso aroca is the study

aroa of SOUTH EUROPEAN RUSSIA north of tho ODESSA-KHARKOY-SARATOV
linoe This aroa is ocharaotorized by long wintor frooszes, and a
short summor soasons Wintor snows prosont mobillity impodimonts,
whoroas tho f:ozon soil onhancos oross=country mobility in tho ab=~

senco of snowe Tho short dry sumor botwocn tho spring thaws and
autwn rains is tho most opportunc soason for nilitary oporationss

Tho Middlo Latitudo Dry Stoppe Aron inoludos those arcas of

RUSSIA south of tho ODESSA-ISHARKOV-SARATOV linoe This aroa is
typifiod by tho lowor DNEPR, DON, and VOLGA RIVER wnlloys, and tho
high platoau z}reda of TURKEY, Duo to land nmass locations, and pro=
vailing winds, two variod aroas of difforont altitudes fall into
tho same tamperaturo and rainfall classification, )
Although tho Russinn p?rtion of this aroa has large rivors,
and also bordors tho BLACK SEA, tho anmual prooipitation only avoragos
10 to 20 inchos oach yoare This ig mninly duc to provailing winds
fron tho northwost having deposited thoir noisture in arcas furthor
northe Tho proo:lp:lta'l\:ion 1s about oqually dividod botwoon wintor
snow ond ro.iné of spring and auturme High winds prevailing tho yoar
round oauso dg‘if‘ting snows in wintor and dohydration during tho dry

swmor nonthse
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Tho Middlo Lati‘t\fdo Dry Dosort roprosonts low rainfall aroas
with varied tomporaturos, varying.duo to land olevations, Thoso
aroas inoludo Russian aroas bordoring tho castorn shoro of tho
CASPIAN SEA and high platcaus in IRANe In both cascs sumors aro
oxtremoly hot and drye Water scarcity and hoat oxhaustion aro
sorious oporational problomse Glaroc and hoat’.aro spocial problonse
Tho sparso vcgotation which oxists 1s parchod, as stroams dry up
during tho swmer and vision is inpairod by miragose Most of tho
noagor prooipitation occurs in wintor,

Tho Undifforentintod Mountein aroas includo the CAUCASUS and

CARPATHIAN MOUNT.INSs Exposurc to winds and low tomporaturos as
woll as tho high altitudes causo an approciable loss of troop and
ncohaniocal onorgy and officionoye Thore is an almost ondloss
varioty of local climates in mountain rcgionse. The mountain
clinatos aro charactorizod by lower tomporaturos than thoso of tho
adjacont lowlands, groator and moro froquont thundor stoms in
sumer and noro snow in wintcr._ In nany places noro than 100 inchos
of prooipitation falls amuallye The ground ray bc frozon for nost
of tho late fall, wintcr, and oarly springe In thc CAUCLSUS
'MOUNTAINS tho snow linc 1lios at hcights of about 8,000 foot, and
variations dopond on tho amual sovority of wintor and configurn-
tion of thc nountain chain itsolfs Visibility is roducod by
frequont and ofton prolongod preccipitatione In surmor tomporc.x-
turos are noro modorato although protoctod walloys nay bo hote

Tho diwrnnl tonperaturc wvarisntion is greate Frost is possiblo
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at night ovon in tho warmost monfihs. Tho highost slopos may bo
snow=covorod throughout tho yoar, but most passos and roads aro
froo of snow and ico for a fow monthse

A Sub~tropionl Aron ot the wostorn baso of tho CAUCASUS
MOUNTAINS on the RUSSO-TURKISH bordor proscits an opposite oxtrono
to tl}o mowntain aroase The rainfnll avoragos up to 80‘inchos onch
yoar, and tho tomporaturo soldom goos bolow 60 dogroos, boeing fairly

constant throughout tho yoar,

South Buropoan Russial? 22 3

Russian clinnto is \}niquo in that it would bo of a naturo
appronching arctic coldnuss, worc it not for the fact that no
ma jor mov:mtain barriors oxist on Russiafs North Europoan bordorss
As it is, tho warm Atlantic Ocoan winds, which producoc tho
offorvescont continontal climato of EUROPE, ~lso swoop as far
inland as MOSCOW. This causocs most of CENTR.L RUSSIA, fron
LENINGRLD south to KIEV, to havo the continental typo olinato
with tonperaturos ranging fron 14 dogroos in wintor to an
avorago of 66 dogreos Fahronhoit in surmiore Tho wintors aro
quite cold duo to tho hunidity cnd high winds, ofton of galo
foroo whioh lash across tho low rolling plainse Wintors are
charactorizod by cyslonic storms with froquont changos of woathors
Poriods of slow rainfall or drizgle nay porsist for many dayse
Thoro is also rmoh snowfall, and duo to tho high humidity and ?old

windas ooning from tho Atlantic, groat frost ponotration oxists,



Ofton tho snow rnay be blown by tho sovoro galos, thus loaving

baro ground and doop driftse Frosts ponotrato to dopths of throo
foot or moro, and loave tho ground hard and t“avorablo for armorod
manouvors Wron tho thaw comos in tho spring, soil surfacos booorwo
a soa of niro and in many placos motorizod novemont is almost
impossiblo from March until llaye JAmnual prooipitation varios fron
20 to 40 inchos in nost of tho argne

On the bordor of ROMNIAS? 7 tho avorago winter tonporaturo
is 33 dogroos Fahronhoit and gots progrossivoly coldor to the north
and northoast, until at tho URAL MOUNTAINS it avoragos 10 dogrooss
On tho cast sido of tho UR/LS thc tonmporaturo drops to =15 dogroose
This typifics tho offoot of a mountain barrior as to its offoot on
tonporaturos within o short distancoe It night bc noted that tho
Russinn wintors gor‘bh of an oast-sost linc through LENINGRLD aro
arctio in naturc,

South of tho ODESSA=KH!RKOV=SARALTOV lino tho dz_-y steppo
clinato of RUSSIL cxists ovor tho broad rolling'plnins, which is
noro favorable for amorod oporationse Howovor, the winter woathor
was o dotornining factor in stopping tho German Army's offonsive at
STALINGRADs Tho sky is clouded on an annual average of fifty por=
cont of the dayse Rainfall is botwoen 10 and 20 inchos in most of
tho rogion wost of tho CLSPIAN SEA and loss than 10 inchos cast of
it, Wintor tonmporaturcs fall to 15 dogroos, and the rivors aro
frozon loss than four nonths, as ocomparcd with five to sovon nonths

of froozo in tho northorm aroase. Tho DNEPR RIVER bolow DNEPROPETROVSK
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”

is frozon an avorago of 90 days oach yoar, and tho northoast portion
of tho SEA OF AZOV roquircs ico broakors for at loast 100 days onch
yoar, Winds aro I‘rqm tho oastenorthoast in tho sumer and wost- /
northwost in wintore

Tho CAUCASUS MOUNTAINS havo a mountain typo olinato,
conplotoly soparato and distinot from tho romnindor of RUSSIA. Horo,
tho sumrors arc cool and tho wintors aro cxtromoly colds Sixty to
80 inchos of annual procipitation falls in tho WESTERN CAUCASUS
and on tho highor slopose In tho contral rogion and for 100 milos
north and 50 miles south of tho main rango 20 to 40 inchos fnlls
cnnuallye In the oastorn arca 10 to 20 inchos falls and in tho
BAKU aroa loss than 10 inchos amunl rainfell is rooordode Hoay=
iost procipitation comes in wintor and is nainly in tho form of
snowe Movomont through tho oxtronely narrow passos is proctioally

inpossiblo in wintor and vory difficult at othor tinos,

Balkan JAroa

In gonoral the olir.mto‘of tho BALKLN PENINSULA is ono of
nild w:Ln‘E:ors without much snow, modorato sumiors, damp air, 1little
sunshino, and with precipitation throughout the yoar. Moisturc is
tho prinary factor influoncing ground oporations, sumor boing the
bost soason for ground novononte With tho oxocoption of tho
CARPLTHIAN MOUNTAINS, whoro.a nountain typo clinmato oxists,
ROMANIZA, HUNGARY, BULGARIL, and inland YUGOSLOVIA havo a contine

ontal typo olimate with a long suaror phase in almost all of theso
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arons, GREECE, ALBANIA, EUROPEAN TURKEY, and a ooastal strip of
YUGOSLOVIA aro in tho Moditorrancan type olimato,

HUNGARY has o olimnto oonducivo to agriocultural pursuitse
In tho wostorn ono=fourth of HUNG/ARY thor? is fron 40 to 60 inchos
of amunl prooipitation, principally rain, and from 20 to 40
inchos in tho romainder of the countrye Most of tho rain falls in
May and Junce Tho sumriors arc hot with tomporaturcs in tho 80%s and
wintors arc nild with an avorago of about 32 dogrecos. High surer
tcmporgturos and a long autumn croatos a favorable oporntiQnal
soasone Tho skios aro oloudy about 50 pcrcont of tho tine,

YUGOSLOVIA has two distinot clinatic typos, a Mediterrane
can typo on tho ADRIATIC SE. ocoast, thé rorninder being the sano as
hor noighboring countricse A4long tho coast 60 to 80.inchcs of rain
falls annunlly, and tenporcturcs range from a nild 45 dogroos in
wintor to hot sumors of 96 dogrooss In tho castern arcas tompor-
aturos rango fron 32 tq 68 dogrocs, and proocipitation is from 40
to 60 inchos oach yoare Ono oxocption is in the high nountains of
HERCEGOVIN. and MONTENEGRO, whoro as nuch as 200 inchos of pro-
oipitation oocurs, and tcnporaturcs range fron 50 dogroes in
sumor to woll below froczing in tho wintor nonths. Rainfall
is hoavicst in YUGOSLOVIA during tho Octobor to January
soasones Cloud covor occurs 40 porcont of the tino,

ALBANIA4has a climato sinilar to tho coast of YUGOSLOVILe
Annual prooipitation avoreages 40 to 60 inchos, and tenporaturos

rongoe from 32 to 68 dogrees tho yoar around.
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11, 12

BULG/RIA and ROMANIA arc for tho nost part identical

in nature, having a continontal long surmor phase clinatoe Proe
cipitation rangos from 20 to 40 inchos, and tonmperaturos vary from
32 to 68 dogroos with two oxooptions, tho CARFATHIAN MOUNTAINS and
a samall arca in tho RHODOPE MOUNTAINS of southorn BULGARIL. Tho
tonporatures in thoso mountains range from 50 dogroes in tho
sumor to 32 dogroos and bolow in winto?. Tho CARPATHIAN MOUWTLAINS
have a conplotoly mountain typo olimato, with snow covored swmits
for about soven nonths of tho yoar, Rainfall is hoaviost during
tho swmor nonthse

GREECE has a Moditerranoan clinato with tomporatu;os of
90 dogroc;:s in surmor and avoragos of 45 dogroes in wintor, Prooip~
itation is 20 to 40 inchos‘amually. Extronos occur in tho
southorn provincc_: of MOREA, whore tomporatures rangoe up to 100
dogroocs a.nd noro, and a soant 10 to 20 inches of amual rainfall
is ocorrwne Tho northwostorn arca has a tonporaturc roangoe fron )
32 to 68 dogroos, and has 40 to 60 inchos of reinfqll oach yoare
Winds arce principally fron tho north in swurior and northwest in
wintors In tho ATHENS aroa tho winds fron over tho not_mtaina

bring o0ool air which nakos the swurior morce confortablo,

Turkoy and lear East

TURKEY'S clinnto is influonced by two principal factorsg
tho warn nnturo of tho BL/CK and INEDITERRATEA SELS which bound

twowthirds of the nation, and tho clovation of tho ANATOLIL.N
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PLATEAU. Tho lattor risos stooply from tho coastal plains to ocomo
undor axposurc to dry. Moditerranonn winds and thus is left with a
dry stoppo olimnto of from 10 to 20 inchos of rainfall amuallye
4 torrain annlysis will show that the prinmnry influonoing causc for
tho closo incidonoo of tho prooipitation and tomporaturo linos is
duo to tho sharp namor in whioh tho ANATOLIAN PLATEAU risos fron
tho Turkish constal plainse

Twonty to 40 inchos of prooipitation fall on tho north
coastal plain, and 10 to 20 inchos on tho ANATOLILLN .PLATE.AU.
Wostorn TURKEY has hot swmors avoraging 74 dogroos, and cool
wintors avoraging 43 dogroos. Thc onstorn rogions have hot
sumors of 67 dogroos and ocold wintors of 21 dogroose K/RS in
northoast TURKEY has tonporaturos mng‘ing fron 10 d9groos in wintor
to 64 d?groos in sumere Low rainfall, fow stroans, high olo=
vations, and warn winds blowing fronm tho northeast out of tho
Russinn land nnss noross tho still warmor BLJCK SEL mako suanor
operations difficult duo to tho hoat, dust, and lack »f wators

Tho wost and southwost coagtal arons have a distinct wintor
rainy soason and a dry swmor sonsone Cloudy skics and hoavy
ghowors thnt yicld nodorato anowrts of rainfall are oormion in
Novenbor and Doconbor, but thoro aro cloudloss poriodse. Snowfall
not woorrnn along tho cnast at sea }ovol, howovor, is not long
lastinge Sumors arc long, very hot ’ end alnost roninless and ?loud-
losse During this‘ scason of drought, sncll stg‘oams bocone dry,

vogotation withors, and tho soil bocomos dusty,
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Air oporations aro raroly hampored, but tho bost soason is
fron April through Octebore Son and woathor favor May to Septonbor
anphibious landing oporatidtnse

Inland from tho south and west consts, winters arc cold and
tonporatures aro sonctinoes bolow f‘roe?zing for sovoral days at o tinoe
Wintor prooipitation is usunlly snow, ond is hoavy at timos. l?o-
conbor is thc_> cloudiost nonthe Fog is nmost froquont in wintore, In
tho intorior, summors aro hot and tomporaturos froquontly axoood
100 dogroose Woll distributod procipitation avorages 15 to 30
inchos amuallye Maximun rainfall occurs in May or Juno in sher‘b
hoavy sl}owors.whioh ocnuso dostructive floods and rmuddy grounds,
howovor, rapid ownporation causos tho ground to dry quickly,

Zn umusunl nroa as to olim’cc? is tho TRABZON-K/RS, TURKEY
and AKHILTSIKH=-POTI Russian trianglo, whoro a su\b-tropico.l clinato
oocurse This is uniq\_xo in that to the west of this oroa lios tho
Modit?rmnoan clinnto, to 't:ho’south o stoppe clinato and to tho.
north, tho ('!AUCASUS MOUNT.LINS, with o dofinito mountain climnto,
Furthornoro, it lics abovo tho 40th parallol, which also passos throuch
tho vicinity of Indianapolis, Indiana, nnd is for from boing a sub=
tropical croc,

Considoring tho gonoral aspoots of tho climato in tho study
aroa as it affocts armorod oporations, it appoars that tho fav'omblo‘
soason for bost mo.vonont i1s during swmor nonthse Whon wintor comos,
tho problon of oporating in cold wonthor will bo omphasizode In

sono arons oporations will bo sinilar to dosort operations,
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Alr oporations are raroly hanporod, but tho bost soason is
from April through Ootnbore Son and woathor favor May to Septombor
anphiblous landing oporationse

Inland fronm the south and wost consts, wintors arc cold and
tonporaturos are sonotinos)bolow rro?zing for sovoral days at a tinoe
Winter prooipitation is usual@y snow, ond is heavy at tincs. po—
conbor 1s thg cloudiost monthe Fog 18 nmost froquont in wintore In
tho intorior, sumrwrs arc hot and tonporaturcs froquently oxoood
100 dogroose Woll distributod procipitation avoragos 15 to 30
inchos amuallye Maxinun rainfrll ocours in May or Juno in ah9rb
hoavy a@owors which causc dostructive floods and muddy groupds,
howovor, rapid cwnporation causes tho ground to dry quickly,

Ain umsucl croa as to olinate is tho TRABZON=K/RS, TURKEY
ond AKHALTSIKH-POTI Russian trianglo, whoro a sub-tropicel climato
oocurse This is uniquo in that to tho wost of this croa lios tho
Hodit?rranoan clinnto, to tho‘south o stoppo clincte and to ﬁho_
north, tho QAUCLSUS MOUNT.,INS, with o dofinito nountain climato,
Furthornoro, it lios abovo t@o 40th perallol, vhich also passos through
tho vicinity of Indiannpolis, Indiana, nnd is far fron boing a sub-
tropical croc,

Considoring tho gonoral aspoots of tho olinnto in tho study
aroa as it affoots armored oporations, it appoars that tho favorablo‘
soason for bost movenont is during swrmor nonthse Whon wintor comos, -
tho problem of oporating in cold woathor will bo omphasizode In

sono aroas oporations will bo similar to dosort opoerations,
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NOTES OR CH/PTER 4

M ntolligonco Roviow 184, Sopt 51=Di, Military Goography
of Europo and tho USSR, Climnto,

’

2 .
Wookly Intelliponco Roviow 95, Clinnto of tho USSR,

3
"JINIS 24, Military Goography of tho USSR, Climato ond
Voathor.

4ONI-116, Balkans, Albanic, Clinato, Gonoral Charactoristics,

.

P 39.

?229 Clinntos of tho Continonts, We Ge Kondrow, Wonthor,
winda=pp 232, tonporaturcs and rrinfall=pps 254 and 298,
6 . .

Clinntolorsr, he AustinMillor, Cool=tompornte clinnteo, pps
199=200; cloudincss, pp 22; and, winds pps 29 and 30,

Yoathor Around tho Werlt, Ivan Ray Tannchill, tomperaturcs
nps 79 to 8l.

v

¢

BAtlas of World Maps, Hqe, 4rnmy Sorvico Foroos, Clinntom=
Groooo, AIbanin, Tusosiavin, ond Bulgaria; tomperatures pps 270
and 271ls.

’

* B ’
9Euro 0, Valkonburg and Huntington, Clinate of Hungary,
cto pps 527 and 528,

10Atlas of tho Uinrld, Rand=llcllally, 1946, Rainfall pps 269
anc 270,

’

© W gnis 38, Chaptor II, Clinatec, Socasonal Changes, Bulgaria
pp 1l.

12pnoyclopodia Mnoricana, Vols 23, pp 765, Climto Rumanine

3 .
1 F&T Encyclopodin, Unicorn Pross 1950, Clinate (iece of tho
ontirc rogion.)

‘#Thoso notos refor to itons discussud thr-ughout tho
chaptore /Anmotatinns worc not’usod sinco it is folt that ropoatod
roforonoo was unnocossnry; and, would actually dotract fron tho
chaptore To pain an approciation of tho problom of Clinate and
Woathor in this rogion thoso bdoks should bo road in comcotion
with tho study of this chaptor,
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CHLPTER 5
RAILWAY TR/NSPORTATION

Tho roilway systoms of'tho oountrios in tho arca undor stm}y
roprogont two major catogorios, stondard gaugo (4 foot, 83 incho?),
and hroad gaugo, (5 foot)es Tho railways of tho Balkan countrios,
TURKEY and IRAN, aro mostly standard gauge, and Russioan railways
aro broad gaugoe |

Railroads in tho wholo aroa cro charactorizod by inadoquato
naintonanco and‘traffic I.‘o.cilitios. This is nilitatod by ocononio
conditions in sorw casos, and in others is cuo to the uwnropairod
danngo vwroucht by World War II. Tho gonoral nnintonance status
and tho gauge of Russinn railways w::ill bo bis factors in plaming
nilitary oporations in thosc aroas, ospocially for armorod supports
Prior logistical planning will havo to provide for vast maintonanco
oapabilitios, as wcll as tho mothod of coping with tho chango of

gaugo problome

Balknn Poninsula Countrios

Tho Groocian railwny syston is of primary intorost to
arnorod logistics s innamuch as it supports onc of tho nain avonuos
of approach into tho BALKAN PENIISULAe. The routos of nmost intorost
arc thoso centoring ox;. tho stratogic city of SALONIRJ. This syston
is tho nati~nnl syston, and it is of groat inportance duc to its
Intornationnl connoctions and tho fact that it is standard paugo,

Only rooontly, sinco improvod political rolations botwoon YUGOSLAVIL
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and GREECE has como about, this aya'bo:? has booomo tho comooting
link botwoon EUROPF and tho NEAR EAST, roplacing tho rail routo
fornorly passing through BULGLLA, which is now closod at tho
bordoras.

Tho .SI.LONIKA-N IS lino is tlho nost inportant roilway on tho
AEGE/N PENINSULAe Tho total longth of tho lino is 283 nilos, of
whioch only tho first 50 aro in GREECE, Duo to this railway having
its torr;xizms ot tho nnjor stratogic p?rt of SALONIKA and tho ATIIENS
systoms, it is discussod undor GREECE, boing tho controlling country
of th?.a avonuo of approach to tho BALKiNSs Tho 1lino is standard
gaugo, singlo track, without too difficult grodionts and curvos
and has a roasonablo mmbor of sidingse This linc 1s woll laid
and plannodes Tho bridges aro oonstructed of good iron with trussos
and plato girdors aui)pqrtod by stono and nasonary pillars, Tho tios
aro ?ast iron or stocle Tho gradionts avorago ono foot in 160
foot, ?.nd only oxcood onc foot in 100 foot in throo 6r four
placos, tho stoopost boing onc in 66 foot ncar KUMANOVO, YUGO=
SLAVILe Stations having sidings occur on an avorcgo of ono overy
sovon nilose This linv follows tho V.RD.R RIVER wnlloy nost of tho
way to tho GREEK bordore .

Tho A'I‘HEH?-SALONI‘IQ. lino is a supporting routc to the
SALONIKA-NIS 1ino, although it is boliovod tho port ~f SALONIRA
is oapablo of handling; tho tomnnjes that can bo siphonod ~ff by the
railwc'ty to NISe Tho ATHENS routo is tho loncost in GREECE, 327

nilos, and followa tho apo=lon; invasion routo from tho north into tho

M



southorm plains noar ATHENS, It has sovoral stratoglo woaknossos

in that for groat distancos it follows nnrrow coastnl strips boundod
by ru;ggod ridgos nnd oasily intordioctod from th9 goas Grndos nro
stoop, boing ono foot to 50 foot in many places, with two long
vinducts vulnornblo to intordictione But tho routc could contributo
considorablo tonnnges for oporntions, if roquirod.

The othor Grook railway constituting an cvonue of approach
into BULGARIA is tho ALEXANDROUPOLIS~SVILENGRAD, BULG/RIA lino
covoring 115 milose. This linc formmorly connocted with tho Bulgarian
systom ot SVILINGRAD, and it gnins its importance from its south port
torninus on tho AEGELN SELe Tho routo closcly follows tho wost benk
of tho ILRITSA RIVER to tho TURKEY=BULG/RIA-GREECE bordor aron nonr
EDIRNE, TURKEY. At EDIRNE tho rnailway crosscs tho /RD.i RIVER which
flows into tho M/RITS. RIVER at this point, nnd constitutes the
na jor possiblo barriors ’ ‘

in oast=wost transvorsc routc, SALONIK/.-/LEXANDROUPOLIS,
is inportant in that it links thoso two inportant ports, and also
connocts with tho mejor highways cntering BULG/RIA fron GREECE. Also
in rooqnt yoars this linc has bocn comcoted by spurs to othor port
citlos, betiroon tho two torminnls, thus incronsing its logistio
capabilitiose The lino was built to run ot loast 12 miles inland
to provent vulnorability to navnl attack, but, thoroby, naking it
vulnorablo to land attack from tho northe Tho linc passos through
nountainous country and has scvernl stoop gradionts, the stocpest

boing ono foot to 40 foot, just onst of tho DRAMA RIVER. This
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routo orossos tho STRUMA, MESTA, ond DRAMG RIVERS, all boing mnjor
stroomse. During the axis oooupntion thore worc plans for comocting
this rail lino with tho Bulgarian systom through tho STRUMA RIVER
valloys Tho totnl distanco covorod by this railway from SALONIKA
to ALEXLNDROUPOLIS is 276 milose

Tho SALONIK;-KREMNITSA linc sorvos tho northwostorn intorior
portion of GREECE, and furnishos cn altornato to tho NIS routc into
YUGOSL/VILe It passos within 25 nilos of tho ALBANIA bordor at
FLORINA and oonnocts with tho Yugoslav rail lincs ton miles south
of BITOLJe Tho othor najor town sorved in GREECE is EDESSAi. This
railway travorsos rough torrain and has o low tonnnge orpacitye

It orosscs tho VZRDLR RIVER 13 milos west of SALONIKA.1

Bulgaria
Although tho donsity of railrocds por squarc nilo and

por porson in BULGARIA is lowor thgn nost EUROPE.N countrios,
thoy arc fairly ovonly distrituted, so thnt fow locations arec
more than 20 nilos from & railroade Tho stratogic valuc of
tho roadbod ond tracknge is groatly linited dua to uso of choap
natorianls and tho inofficioncy of conscriptod labore Rocont
pross roports ef Soviot dissatisfaction with Bulgarian rcil-
way oporation has indicatod tho ourronmtnoss of thaso
doficioncios,

§OFIA is tho inin rail focus, boing tho conter of Stato

activity, with tho backbono of tho systom being a fairly ovon grid
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of two oast=wost lincs cnd throo north-south comections. From
SOFIA a line runs ocast along tho north flank of tho BALKAN
MOUNTAINS to oonnoot with RUSE on tho DINUBE RIVER and VARNA

on tho MK SEA. Tho othor oast-wost. lino runs south and east
"on tho south flank of tho BALKLN MOUNTLINS to oonnoot with BURGAZ
on tho BLICK SEAy and runs townrd TURKEY. This lino formorly was
a part of tho Oriontnl'Exprosa Lino from BERLIN to BAGHDAD. Duo
to bordor rostrictions, BULG/RIL. has closed this intornntional
routos Although BULGARIA is tho ocontor of tho orossronds

botwoon EUROPE and ASI., its rail not has fow rondy conncotions
with noighboring nntionse Forry crossings aro roquirod to ronch
ROUANIA ovor tho D/NUEE RIVER to tho northe

Approximatoly 1,971 nilos of railway is standard=-gougo,

constituting 87.2 porcont of thc total trnckagoce Thorc is approxe
inatoly 20 milos of doublo=trackod rail in tho ncar vicinity of
SOFLhs Longth of sidings and additional trackago is comporativoly
smrlle Tho total longt-:h of tracks was only 117 porcont of total
longth of lino in 1938, comparod to 226 porcont in GERILNY and 168

porcont in tho UNITED STATES. Roadbods aro woak and inndoquato,

as little offort was mndo to nove topsoil whon nocossary, and ballast

is rolativoly light. Roadbods arc normlly 16 foot wido, with
ballnst 1e2 foot doop and 9.8 to 1142 foot widoe Woodon vioc of

ook and booch timbor arc used, oxcopt on tho CARIZOD~PLOVDIV,

8l



TABLE II
3
CHARACTERISTICS OF PRINCIPAL BULGARIAN RAILROAD LINES
Lino Longth  Maximum  Maximmm  Maximum

(Milos) Grado Curvituro Distanco
(poroont)  (dogroes) Botwoon

Stations
(milcs)

1, Caribrod=Svilongrad 226 245 6 4 8
2, Sofia=Vornn 285 245 8 7t 8
Se Sofin-Radomir-Simitli 89 240 5 8t 6
4¢ Sofio~Vrba=Gyuoshovo 52 2eb 8 17 6
¢ Iliomtsi-Mnkotsovo 29 145 7 0! 12
6e Mo zdm-;Lom 74 262 8 Tt 7
7« Brusartsi=Vidin 54 245 6 4t 6
8¢ YasonwSomovit=Nikopol 29 165 7 0 4
9¢ Lovaki-Svishtov 30 1.5 5 8¢t 8
10, Lovski=Lovoch 29 1e5 7 O 10
11, Zimnitsa=Dubovo=-Sopot 110 1.6 7 Ot 7
12, Plovdiv=Burgns 182 162 6 5¢ 9
13o ErichimePohstora 17 2.6 4 4 8
14, Krumovo~Asonovgrad 6 1,3 4 4 6
15« Rokovski-llomchilgrad 62 245 7T 0 9
16 Mikhailovo=Rokovski 19 145 & 8 6
17_.' Ruso=Steora Zagorn 160 2,5' Toer 9
18, Shumon«Ka:nobat | 83 l.2 44 6
19¢ Ruso=Varnn 140 2.4 9 1 14
20s Iovkovo=Oborishto 32 -—- N 9

Total 1,708
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SOFIA~GORNA OREKHOVITSA, and SOFIA-PERNIK lines, In 1834, omly
16 peveext of track was laid with 82-pound rail, 12 percent with
70-pound, and 72 percent is less than 70 pounds per yarde.

The mountainous ocharaoter of the country made railroading
difficult, Grades and ourves are near maximum allowablo, bridges
are numerous, tunnels necessary in many instances, and station stops

are closo togethor.

Yugoslavia
The YUGOSLAVIA railway net is undordeveloped in scope,

with a total mileage of 6,926 miles of State owned routes in 1949.2
Most of the railway systom is intormational in character. Beocause
of rugged mountainous terrain the railway system has not beon fully
devolopod nlong the coastlino of tho ADRIATIC SEA. Tho main rail
line could be described as tho spinal cord of tho country, starting
at TRIESTE and travorsing tho entiro longth of tho hintefland and
torminating at SALONIKA, GREECE,

Parts of this lino have alrocady beon doscribed undor Grook
railwayse Tho routo at prosont constitutes the main link of tho
Oriontal Exprcss Linc. From NIS, a roadbod oxists toward SOFIA to
the oaste. Tho line orossos tho SAVA RIVER in BELGRADE, thon travols
wostward along the SAVA RIVER walloy to ZAGREB. The ocity of ZAGREB
is an important junction, as ono roandbed runs northoast to BUDAPEST,

ono southwost to FIUME, and tho main routc prococods west ovcer the

DINARIC ALPS to TRIESTE. Tho lattor branch makos main conncotions
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into AUSTRIA and ITALY,

An nltornato rail routo genorally parallaling tho ZAGRED-
BUDAPEST 1ino oxists as o branoh mortheast from tho YUGOSLAVIA=
AUSTRIAN bordor. Anothor important rail axis is SUBOTIGA, tho northe=
armmost oity in YUGOSLAVIA, looated botweon tho DANUBE RIVER ond TISA
RIVER, Thoso two routos have stratogic significanco for militory
oporations in that thoy follow tho approachcs into CENTRAL EUROPE
from tho MEDITERRANE/N, furnishing tho onsiest movomont for armor
columns,

Two minor rail lines throad through the rough YUGOSLAVIA
mountains to sorvo the ports of SIBERNIK and DUBROVNIK. Tho path of
thoso routos arc of doubtful offonsive military welue, in viow of
tho nbove discussod routcs following natural routcs,

411 YUGOSLAVIA'S railways nro stonderd gaugo. Although
dotailod tochnical data is not awailoble, it is logical to assumo
that thosoc routos would closoly x-'esomblo tho Bulgerian ond Greoolan

linos in goneral charnctoristicse

Romania
Tho ohc.ractor of Romanian railwnys closcly roscemblc that
of YUGOSLAVIA, inasmuch as tho routc circles tho TRANSYLVINIA ALPS
and CARPLTHILN MOUNTAINS to follow tho lowlconds of tho D.NUBE RIVER
and SERE RIVER, In 1938 thc total miloage was approximatoly 6,915.
milos, whoroas in 1948 tho trackago was roportgd to bo 7,000 milos .4

Somo miloago was lost to ncighboring countrics, principnlly RUSSIL
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and HUNG/RY as a rosult of tho Poaco Troaty of 1947, Thoroforo, -
if thoso miloago figuros aro ocorroct, it would indicate that now
traockago has boon constructod,

Tho ROMANIAN trrnsportation systom boro tho logistionl
bturdon of largo scale military oporations in World War II. ROMANIA
osocapod tho initial dostruction phasc by joining tho /ixise. But as
o rosult hor rosourcos woro goarcd to supporting the fAxise. Thon as
tho Gormans bogan to rotroat, two Sovict crmics orossod ROMANIA to
meko an onvolopmont of CENTR/.L EUROPE, and to isolato tho remaindor
of tho BLLK/N PENINSULA. This movomont of military foroos inoludod
largo armorcd formations, which attosts to the ability for armor
to oporato in pursuit oporations in tho BILX/N aroa,

Tho principal transport of ROMINIL'S commorco is inlend
woator shipping on tho D/NUBE RIVER., For this ronson tho railway
systom has dovoloped to supplomont the rivor shippinge 4lthough tho
main rail routo tonds to parallol tho DANUBE RIVER, it tonds to pro=
vido foodor tronsport inland for important commercinl activitye. This
main lino starts at CONSTANT.A, tho BLACK SE.L porte. It crossos tho
D/NUBE RIVER at CERNAVODA ovor o massivo bridgo, and thon procoods
duo wost to tho capital city of BUCHAREST. Tho road thon continuos
wostward ovor numorous D/NUBE tributarios and passcs through tho
IRON GLTE gorge whoro tho TRINSYLVANL. LLPS hings on the DANUBE RIVER.
Tho routo thon continuos west and north over moro mountainous
torrain to oonnoot with SUBOTIC. in YUGOSLAVIA cnd SZEGED in HUNG/RY.

This routoc is conncoted by branch linos reaching to D/NUBE ports on
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at loast oight points in ROM:NILe 4 fow minor routos ronch into tho
industrinl aroas in tho mountnins,

Tho rail lino of noxt most importanco runs north of BUCH=
AREST to comnoot with LVOV, tho strategic Soviot contore. This routo
passos through PLOESTI, tho rich potroloum contor, thon follows the
SERE RIVER vclloy to CERNAUTI in northorn ROM/INIAe Although this
lino skirts tho oastorn odgo of tho CARPATHILIN MOUNTAINS, with fow
oxcoptions it is woll 1leid clong lowland and lovel routose Tho
linc is boliovod to boar tho tulk of tho overland traffic botwoon
RUSSIA and tho BALK.NS,

Anothor important routo runs northwost from PLOESTI across
the TRLNSYLVLNIA ALPS, thon turns wost crossing the mountainous
aroa of the country to [RADe From /RAD, o main comnoction runs
northwest into HUNG'RY to BUDAPEST. This routo goous over sovoral
mountain passcs, and follows mountain stroam wvalloys for con=-
sidorablo distancos. This routc is not to bo discountod as a
military routce Tho northorn flank Soviot ~rmy that passcd tl_mrough
ROMANLL in pursuit of tﬁo Gorman Lrmy usod this genoral routo,

The mojor rnil hoands on the DUNUBE NIVER aro at GIURGIU,
south of BUCH/LREST, at BRAILL, and at GALATI located down river ot
tho groat bond from tho northorn coursc, toward the onst to tho
BL/CK SEie Thosc routcs arc tho mejor commorcicl outlets of the
country,

411 ROMANIA'S railways arc standard=-gaugo, and with fow

oxcoptions all aro singlo=trncked, Littlc dotnilod information is
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Al

availablo, but it is assumod that postwar roconstruction has boon
burdoned both by ropairing war damago, and helping support Soviot
coonomic domandse Tho gonoral charanctoristies of tho maintenanco

status probably is on a par with RUSSIA'S rnilroads,

Hungary
In 1949 tho totnl railway miloago in TUNG/RY wos 4,773

miloa.s. BUDAPEST is teo hub, from which routss radinto to tho
bordorss Dus to tho gaographio location of HINGARY, tho transporta=-
tion systam handlos o large volumc of transioat commorco, Tho rail
systcm is sooondary to inlond wator transport and sorvos the rich
outlying agricultural rogionse Boccuse of tho sustainod battlos
fought during carly 1945 by tho Gorman and Russian armios, tho
countrics! railways suffercd soverc demngoe Sinco the war thoy
have borno roparctions losscs, and logistically supported éovict
foroos in LUSTRIA. .

The principal routos roadiating south fyom BUDAPEST arc
fivo in nunbere Four of thosc mako dircet conncetions in YUGO=
SLAVIi, ond gonorally follow unrostrictcd torradine The two most
important arc the routos rynning southwost towamsd tho port of
TRIESTE. Thosc routos havo oarriod tho 'bull; of @ZECHOSLOVAKIAN
and HUNGQ.RLWN commorco fram Wostcern Notionse Twe othor routos into
YUGOSLAVIL aro strategic booauso thoy travel south botwoon tho
D/NUBE and TISA RIVERS. 48 an avenuo of appronch thosc routos
onjoy o oorta;n nmount of flank protoctions Anothor routo runs oast
from BUDLPEST, orossas tho TISA RIVER, and oonnoots with tho ROMANIAN

syston at /RiADe
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The rail complex of northern HUNGARY oconnects at nearly a
dozen points with the highly industrialized regions of CZECHOSLOVAKIA,
An important main line follows the DANUBE RIVER to commect BUDAPEST
and VIINNA, AUSTRIAe. The main route crossing CZECHOSLOVAKIA runs
northeast from BUDAPEST to MISKOLC., At the latter point it branches
out to serve northeastern HUNGARYs Two principal branches of in~-
terest oross the high passes through the CARPATHIAN MOUNTAINS and
converge on LVOV in RUSSIA. These two would be of possible military
significance if it were necessary to use this avenue of approach
into RUSSIA.

‘All Hungarian railways are standard-gauge, and all ere single-
trackeds The system in the southern area is generally characterized

by altermate routes and supplement inland water routes,

South European Russ ias

Soviet Russian railways provide the principal means of
transportation, and form the backbone of this highly centralized
state, All major railroads radiate from }0SCOW to the four direotions.
In spite of ths brosd expanses of SIBERI.L, 62 percent of RUSSIL!S
trackage is in the area generally west of a north-south line through
150SCOW,

In the areas west and south of }MOSCOW, the most dense area
is the southwest quadrant where few points are more than 25 miles
fron a railroude It is in this area that rich, level agriocultural
areas are tapped, and the Balkan Satellites have their umbilical
comeotions with the Mother State. This area has the only
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standard-gauge track known to be in RUSSIA in 1947, This standord~
gouge line paralleled the brond gauge line between LVOV and KIEV,
Its primary purpose wns to permit reparations shipments from EUROPE
to be brought deeé into tho Soviet spider wod before transshipment
was necessarye KIEV is the main rcil center of this area, due to
its location on the DNEFR RIVER,

The quadrant southeast of MOSCOW includes the connections
to the strategio BL.ACK SEA port of SEVASTOPOL and ROSTOV at the
mouth of the DON RIVER, Other major conneotions are with points
along thoe VOLGA RIVER, down to ASTRAXH.UN on the CLSPIAN SE4, and
a route through tho CAUC.ASUS MOUNTAINS into ?ortheastern TURKEY.
Five of the eleven tunncls on EUROPE.AN RUSSI.L'S rnil lines are
located on the main line immediately north of the CRIME. ARE..
Three other tunnels are in the same area on less important lines,
Approximately 50 poercent of the Russian tragkage was located in the
aren overrun by the Gormans in World Vlar IIe Many of the bridgos
dostroyed are now replaced by tomporary expedients. Other major
bridges worc structurally weakened by tho ravages of war., Thousands
of bri?ges aro required to cross the numorous rivors, stroams,
camls, and marshes of the broad WEST RUSSEN PLAIN. Many of tho
bridges aoross the larger rivors are particular importnnf targets,_
or convorsely important objoctives for fast moving armored cclumns,
Compacted roadbeds through marshes, on curves, and at bridgg
approaches are sourcos of constant maintonnnce requircments,

Stressos causod by scasonnl froozos ond thaws furthor tho complioated
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naintenanco probloms of rocd bods and bridgings Roadbed bc\llaat'of
sand is tho groatest doficiency, tending to bo unstable whon wet,
and blows awny whon drye )

In 1941, doublo tracked lines roprosenting 2l primary routes,
congtitutod 63 porcont of tho total tracke A4t tho ond of World 'Tar
II soocondary trncks, sidings, cnd switch yards wero cannnbilizod for
replacomont of worn out tracks on tho main routess About 6,200
milos of track dostroyod by tho Germans during thcir rotroat was
roplnc?d with brokon railse Tho 1946-50 five=ycar-plan called
for 31,000 milos of roplacoment track to bo produced. It is
doubtful this figuro wns reachode Tho main priority in the soutiiorn
aroa was givon to tho MOSCOW=-DONB.ASS BASIN aron lines. Russian
brocd=gauge is five faocte Thore aro fow grados as groat as tro and
ono-half percont, with most loss than cno and ono~hzlf porcont. Tics
arc medo of pino, spacod with approximatcly 2,770 por milee Rail
1s mostly 774 pounds to 8749 pcunds por yard, with a pro-war
oormon longth of 41 foct per rail.

Tho MOSCOW=-SMOLENSK-}TINSK=BREST routo, comprising 668 milcs
of doublo=trackod rondbod, is tho main oast-wost link botwoon MOSCOW
and tho EUROPELN capitols of WARS.W and BERLIN. This route, which
crossos tho northorﬁ half of tho PRIPET !/RSHES, was tho axis
of tho Gorman advanco toward MOSCOU. Sovon bridgoes ranging from
2?6 foot to 450 foot long arc known to bo on this linec, totaling
2,355 foots Tho longost bridgos nro tho DNEFR and LESN. RIVER
bridgos of 226 foot and 436 foot rospootivoly.

Tho MOSCOW-KIEV~-ZHMER INK/. 1ino is 700 milus long, and it
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siphons off townrd MOSCOW tho oommorco of tho strategioe LV(?V-
ODESSA routoe During doudblo=trncking of this lino in 1947, tho
Sovicts kopt tho Gorman built standard-gaugo track botwoen KIEV
and ZIDERINK. intacte 4 broad-gauge track was laid along sido the
standard gougee This arrcngement also oxj.sts from ZHMERINKA north-
wost to LVOV wheoro stand:‘.rd-gt;ugo ocnnootions oxtond into WESTERN
EUROPE, KIEV is tho chiof city on this line, rating as tho
largost inland rivor port of RUéSL‘;, being on the DNEPR RIVER, /n
importont socondary routo runs northwost from KIEV to WARSIW,
and gouthwest to ROSTOV., Thore arc nino bridgos moro than 240
foot long, totaling 7,500 foot of ‘?ridgiug. Tho‘longost bridge is
the DNEFR RIVER bridgo, whioh is 3,500 foot long, boing a 12 span
railvmy=highwny bridgoe

Tho MOSCOW=KURSK=KH.RKOV=SEV.STOPOL railwmy is thc only
dircot routc from the stratcgic CRIMELN PENINSULA dircot to MOSCOW,
It is oonnooted with soveral primary transvorsc linos, which fit
into the wob oxtonding from MOSCOT into tho UKRLAINE and DONBASS
BLSIN aroase This routo is 933 milos long rnd was schoduled to bo
doublo=tracked by 1950, Tho tunncls just~north of SEVASTOPOL
woro sovafoly damaged during World War II. It is not mown what
tho noturo of tho construction was ovor tho soft aron oconncoting tho
CRIME/, PENINSULA to tho mainlz_md. The Soviot Army offootod o
crossing by dirt £ill in 1944, Tho 1,475 foot duanl rnilwr:'ayr-}}i{;llvray

bridgo ovor tho OK. RIVER is tho longost bridge on tho routo,
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Tho MOSCOW-ROSTOV 1incs oonsist of two routos which aro
approximatoly 80 milos apart. Tho wostorn routo is about mid-way
botwoon tho oastorn route and tho MOSCON=SEVASTOPOL linc. It passos
through tho ports of TLGANROG and ROSTOV on tho SEL of 4Z0V, and
continuos southonst onrouto to tho CLUC/CUS LREL. This roadbod is
817 milos long, is triplo=trackod for about 56 miles south of Loscon
and doublo-trackoed tho romaindore Thore aro oight or nino bridgos
knovn to bo longor than 246 foot. Tho longost is b?Iiovod to bo a
singlo=~tracked bridge ovor tho OK4i RIVER whioch is 2,050 foot long,
having f£ivo oqual spanse Tho othor MOSCOW-ROSTOV line passos through
MICHURINSK, VORONEZH, and K/MENSK, for o total longth of 762 milos.‘
mo_largost bridgo on this x"ou'bo is tho CK/ RIVER bridge necar KOLMNA,
a 1,781 foot doublo-trackod, truss girdor bridgo.

Tho MICHURINSK-SARATOV-ASI!U.IGIAN roilway comnoects with tho
lattor of thc above discussod linos ot MICHURINSKe This is tho only
rail link botwoon CENTRAL RUSSL. and the important port city on the
CASPILYN SEAe Tho route is 691 milos long, and ccoording to 1946
timo tablos it was about 75 porcont doubloetrackede Thore are fivo
h}ovm bridgos totaling 14,950 foot of structurose. Tho longest is
55520 foat noross the VOLGA RIVER at SLRATOV,

Tho LVOV-ZHVLERINK/A=ODESSA lino roughly parallols tho DNESTR
RIVER for 459 milos botwoon tho mnin torminalse It is the trunk
lino noarost tho bordors of ROMANI., HUNG/RY, cnd CZECHOSLOV.IKIA,
with 14 junction points ontoring thosc satollito countrios, At

tho important port of ODESSA, connootions arc made with coastal
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routes going south into ROMANIA., It is believed the total length
of this line is double=tracked, with the LVOV~-ZHMERINKA section
having a standard and broad-gauge track as stated above. There are
few major btridges on this route,

The last major railroad deemed important for this discussion
is the BREST-STALINGRAD railroad. This trunk Z!.ine is the longest
in‘EUROPEAN RUSSIA, with a total distance of 1,323 miles covered.
It traverses the southern arc at a distance of 550 to 600 mileé
radius from MOSCOW, The entire line was to be double~tracked by
19504 There are 11 known bridges of more than 250 feet length,
totaling about 11,220 feet. All the major rivers of SOUTH EUROPEAN
RUSSIA are orossed, with the largest bridges being located over

the DNEPR RIVER and DON RIVER,

|
Durkey

Railways as well as highways in TURKEY are very inadequate.
In 1948 the total mileage of rail lines was 4,652 milds, all State
owned.7 There are no alternate routes, and distances between rail
facilities are vast. Railroad development in TURKEY was mostly
by foreign initiative, Gemal} insistence was mostly responsible for
the Oriental Express Line that orocsses TURKEY to BAGHDAD, and a stretch
of Russian broad-gauge extending down from the CAUCACUS MOUNTAINS
attests to Russion ambitions., Presont UNITED STATES Aid to TURKEY
has established programs for imprc?ving maintenanoe facilities and

bettering efficiency of operation,
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The main rail route across TURKEY enters from BULGARIA
at EDIRNE, The border between BULGARIA ond TURKEY is closed at
the present time, but the Internationaeroute has been resumod
through GREECCE, This route has ferry orossing connections aocross the
BOSPORUS STRAITS. It then runs southwest across TURKEY, ontoring
SYRIA and oontinucs to BAGHDAD, IRAQ, and on to port facilities
near tho PERSIAN GULF,

The single main route across CENTRAL TURKEY branches
eastward from the above routo at ESIISEHIR to ANKARA and on cast=
ward into 'Fh° CAUCACUS MNOUNTAINS, From the town of SARIKAMIS to
the bordor, broad gauge lines arc laid and cross an arca which
recently has boon domanded by the Soviots., Narrowegauge conneots
tho Turkish standard-gaugo with the Russian broadegauge botween
ERZURUM and S,RIK/MIS.

Two branch routes conneot this long line with the aea
outlots on the BLACK SEAs, Tho principal lincs scrving outlets on
tho AEGE/Y SEA and MEDITERRANEAN SEA are tho lines to IZMIR and
MERSIN rospoctivolys The lattor port is scoondary in importance
and is near tho SYRIAN bordor. Tho port of IZHIR gonorally faces
LTHENS across tho AEGEAN SEA.

Turkish railwnys in most arcas oross rolling to rugged
torraine. Fc_;r hoavy military traffic oonstont maintenance would
be roquirods Lack of way stations and sidings are a traffiec

probleme
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Iran
' In 1948 Iranian rail lines open to traffic totaled
1,748 milea.e Of this miloago, the principal lino botweon tho
PERSI/N GULF and the CASPLIN SEL oonstituted 870 milos. This rail
line was the artory that movod five million tons of lond-loase

equipmont to tho Russians during World Wor 11,5

This lino crossos
fairly mountainous areas, and has numerous tumeclse For offonsive
combat into SCUTHERN EUR.SI. it would possibly again have stratogio

significanco,

Irng, Syrin, Lobanon and Israols

Stoto ownod railronds of IRAQ total 1,555 miles of standard-
gaugo traolmgo.g Most of this distanco is coverod by tho oastern
tormimis of tho famous Oriontal Expross Linc or Borlin to BAGHD.D
routes Tho rail lino onters northwostorn IRAQ from SYRLi, thon
follows the TIGRIS RIVER VALLEY to BAGHD:iD, in tho centor of the
countrye. Tho routc then goos southward to cross tho EUPHRATES
RIVER ond follows that, rivor to BALSRL. Tho terminmus at BASRA is
approximately 100 .milos inland at tho junction of the TIGRIS
and EUPHRATES RIVERS. Tho TIGRIS RIVER is navigable for ocean
going vossols to BASRA.

.LEBANON and ISRABL constituto tho oast flank of tho
MEDITERRLNELN SELe Tho railways of those small nations gain thoir
importancc by providing conncotions from CAIRO to ISTANBUL. Thoy

also sorve tho important ports of HAIFL, BEIRUT, and TRIPOLI,
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In 1961, ISRLEL!S rcilwoys totanlod 205 milos, with the main
routo olosoly following tho ocoastlino from tho Egyptian border to
Haifae It thon'gooa inland to SYRIA and to DI‘J:IASCUS.IO

In 1949, SYRIA'S rail linos to*!:ulod 539 milos, ond consistod
of a lino rumning to BEIRUT in LEB/NOX, built by 4lliod Enginoors
during World War II.:lQ Both tho PERSIAN GULF rail connootion and tho
SUEZ CANAL roil 1lino pass through SYRIA to TURKEY,

Tho rail communiocations of thoso smnll ocountrios havo

stratogio significanco for supporting dofonsive oporntions in
EASTERN TURKEY and tho MID=EAST oil rogions,

NOTES FOR CH/APTER §

lstrato ic Study of Groooco, ONI=113, Roport proparod by tho
Offico of Naval Intolligonoo (Washington, ONI, July 1943) Vol II,

2John Kiérnan, Information Ploaso, /Llmanao (Now Yorks
Tho Mnomillan Co, 1952), p 590.

- -

3Joint Army=Novy Intolligonoo Study Nos 38, Military: Intol-
1igonos DIvision, Var Dopartmont Gonoral Stalf, Octobor 1943,
Vole 2, PVII"'SQ

&EﬁOQIOEodm Amoricann, (Wow York, Amoricann Corporation,
1946) Vole 23, P °

%p oit, Information Ploaso, p 515

Sdoint Lfmy-Navy Intolligonce Study Nos 40, Military Intol=
ligonoo Division, War gpﬁorﬁ Gonoral %_uﬁ', Part VII, pp 129,

"op oit, Information Ploaso, p 579s

8Op oit, passim p 518,
90p oit, pnssim p 519,

10p oit, passim pp 6755 535.

107



FEE T T

CAHPTER 6
HIGHWAY TRANSPORTATION

Modern highways of the type recognized by Americans are none
existant in the BALKANS, RUSSIA, or the MID EAST. Lack of automotive
industry for free enterprise and products for oconsumer goods has
prevented an inoontive or need for multi=laned, hard surfaced roads.
Motor roads are in most cases improved trails that have existed for
centuries on natural avenues for travel,

Th? mountainous character of the BALKAN PENINSULA ocauses
road, rail, and river transport to bo parallel in most cases, This
favors the c}ofohder. a8 onch dofile and mountain poss is a potential
strongpointe Tho unimproved naturo of the mountain roads would
prosent oonstant maintenanco requiremonts for military traffic.

Road widths on the averago arc barely sufficient for nomal two-
way traffio. For armored colums most roads would only allow ono=
way traffics Theso factors of maintenance and traffic contrc?l are
not insurmountable problems for well planned armorod warfare.

The highways in SOUTH EUROPEAN RUSSIA present a problem
of a difforont naturo. Thoso roads vhioh cross broad flat plains
Oross numorous streams, and major rivers are not fow, Alleweathor
roands, as such, aro normally thoso that have boen surfaced to allow
the local light traffic a dogreo of all-wenthor movoment. Spring
thaws tond to give the doop loom and back oarth soils bottomloss
rutse Tho aocompanying floodod stroams and rivors arc an added mejor

oonsidorations Tho aroa under study was tho soono of the largost
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armored and mochanizod bottles of World War II, Thorofore lessons
loarnod by othors, and prior plaming to overcomo torrain and
seasonal obstaclos should onhance futuro armored campaigns in the

aroae

(}rc’ooe1

Tho highway systom in GREECE was not oxtonsively
devolopod duo to tho barron nnd mountainous nature of tho torraine
Tho wholo systom is oomprisod of approximntoly 9,674 milos of rondse

4 2,000 milo coast lino has divortod intornal products along shipping

- on cheap coastal stoamorse Also duo to tho gonoral povorty of tho

country, and limitod Grook cnginooring ocapabilitios, oxisting highe
ways are far from first classe .

Roadways worc poorly graded in goneral, nnd coverod with
layors of broken stono which ruts dooply under hoavy travele The
bost roz_;ds aro paved with wrtorbound macadam or surface ponctration
asphalte Tho shouldors in many placos aro o vort‘;ical stone or con-
eroto wall ranging from six inchos to throo foot, with no guard railse
Thoso shouldors woro dosignod to provont imundation during flash
mountain showors and lowland floodinge It wng roportod that Gorman
armor had difficulty on Grook ronds boonuso of this faotore The
bottor roadis average 17 to 20 foot in width, hawvo maximum grados of
six poroont, but havo many sharp turns through hill aroas. Unitod
Statos aid to (}REEC‘E sinco 1946 hns ooncontratod on rchabilitoting
tl?o transportation systome It is roportod that by 1950, thoro wore
1,750 milos of asphalt roadways in GREDCE, 2
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Tho main Groooinn highway oonnoots ATHENS with SALONIKA,
o distance of 351 milos, and is tho backbono of all land traw;ol in
GREECE oast of tho PINDUS RANGE, This road gonorally follows
olosoly tho railroad comooting thoso two citios, Tho principal
bottlonooks of this road aro tho rostrictod passagos through ,
towns and villagose Although it wns built as o military highway,
it is doudbtful if traffic could avorago much ovor 20 milos per hour,

Anothor northe=south routo on tho wost sido of tho PENINSULA
trovols from MESO‘LONGHI, a southorn port, northward to YANNINA.
This road‘oonnoots with unimportant branchos oxtonding oast into tho
mountains, and torminatos in tho con'f;or of tho EPIRUS aroa, which
offors little stratogic significanco,

Tho road of scoond importanca in GREECE, is tho routo going
gonorally onstwmrd from SALONIKA through tho aroas of MACED(')NIA
and THRACE to TURKEY. Again this routc follows tho railwny,
rnd gains its importanco as a latornl conncctor of the routes that
ponotrato northward into BULGARIA from tho towns of SERRAI, DRAMA,
XANTHI, c‘\nd KOMOTINE. Tho routc distanoc from SALONIKA to SERRAI is
54 milos, anothor 40 milos to DRAMA, 52 milos furthor to XANTHI,
cnd the finnl 34 milcs to KOMOTINE,

lHost of tho arcn trovorsod by this routo is hilly, oxcopt
in tho VIRDAR, STRUMA, MESTA, and VARAITSI RIVER valloys, which aro
orossod by tho road, Tt_xo lowland aroas aro linblo to flood 1n
wintor and oarly springe This routo is comnootod to major constal

points by branchcs of gonorally unimproved ronds, but capablo of
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boing maintainod for military traffics This rond also connoots
with tho SKOPLJE, YUGOSLAVIA rnilway cnd highway, oonnooting
YUGOSLAVIA and GREECE through tho MONASTIR GAPe

Yugoslavin
Tho road miloago in YUGOSLAVIA is vory inadoquatc and

' poorly naintainods Of an ostimatod 20,646 milos of roads, all aro
country dirt roads with thc oxooption of tho BELGRADE~ZAGREB=LJUB-
LJANA supor-highway which is still in tho construction stagoe° Tho
movomontt of hoavy military wohiclos and oquipmort on Yugoslav roads
would roquiro constant maintenancc booause of inndoquate miloago of
hord=-surfacod highwayse Foot troops and light vohiclos arc not so
limitod ond con movo rolativoly frooly in most areas oxcopt somo
soctions in mountains rostrioctod by snew cnd rough torrain,
Tho principal strotogio routos contor on BELGRADE, tho
most important of whioh is tho BELGR/DE=ZAGREB=LJUBLJ/NA supore
highway whioh gonornlly follows tho SiVA RIVER wnlley. Tho
importcmoo of this routc rosts on its boing conncotod with both port
citics of TRIESTE ond FIUME, and offors a fairly oasy ontranco to tho
CENTRAL DANUBIAN PLAIN of HUNGARY and north YUGOSLAVIie Fairly woll
improved roads oross o strotoch of quito ruggod oliff country to cone
“ noot tho soaports of TRIESTE and FIUME with LJUBLJANA, but gonerally
offors tho shortost and most aocossiblo routc of appronch to the
hoart of tho BALKANS and EASTERN EUROPE,

Thoro aro two routos which comncct BELGRAIEwith HUNGARY,
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Ono of thoso roands travols northwost from BELGRADE, orossing tho
DANUBE RIVER by forry noar NOVL SAD, thon going north botweon tho
D/NUBE and TISA RIVERS to BUDAPEST. With tho oxoop#ion of climatioe
oonsidorations and tho crossirig of tho DANUBE RIVER, this routo
offors oasy movoment for armored formations northward to the
CAI‘IPMIHMJ HOUNTAINS, ponotrating and apliﬁting tho BALKAN PENINSULA
from EUROPE, .

Anothor main route comnoots BELGRLDE with NAGYKANIZA in
southorn HUNG/RY. This road orossos tho IRAVA RIVER south of NAGY=-
EANIZA and givos ontrance to the WESTERN HUNGARIAN plains from the
NORTHERN YUGOSLAVI/ PL.INS,

A stratogic routo goos south from BELGRIDE to NIS, then
onstward to SOF1A, BULGARIA. JAnothor rond branchos south ovor moro
ruggod torrain branching through the MONASTIR GiP nnd along tho
ViRDAR RIVER to tho strategic port of SALONIKA, ‘GRETNE. Both of
these roads oould be considored socsonnl roads, and capablo of
military traffic with constant maintonancoe

lLmothor Yugoalo.v‘ road of doubtful nilitary significance
but of possiblo intorost, connccts DUBROVNIK a southern coastal
city with the SAVA RIVER about midway botwoon BELGRADE and ZAGREB.
This road travorscs somo of tho roughest YUGOSLAV terrain, and would

bo foasiblo only for light vohiocular traffice

4
Bulgaria

Tho highways of BULGARIA arc saparso, with a total miloago

of 16,225 milos, roprosenting an avornge donsity of o3 nilos of
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road por squarc mile throughout tho oountrye Thoro arc fow roads
that havo altornate routes, as oanch main artory follows thoe oaly
available avormo for movemont botwoon prineipal population oontorg.
Thore are no modorn highways of hard surfacod fast travelod roadse
Tho rond with a orushod rook baso ocapablo of withstanding moro than
modorato traffic is tho cxcoptione |
) A1l ronds orossing o mgjor stroan prosont o problome In
1939, thoro woro 8,299 bridgos, but now construotion progresscd with
Gorman cooporation during World Var Ils It is to bo romomborod that
no large armorod movomont wont across BULGARILA, and nativo industrind
dovolopnont doos not stirmlatc a nood for honvy bridginge Although
tho oxisting bridgos arc of low quality, thoy arc not considorod a
orucinl faotore Tho nountain bridgos arc rcportod to bec short onough
to bo Pracod for military locds, and stroons in wvnlloy floors aro
shallow with gravol floors, which aro oasily forded in dry socsons,
Hovanmont of armor in BULG/RIL would bo rostrictod to tho
ronds and railwnys that follow cannlizod avonuos of approach, which
in many instnncos restriot movonont to singlo ono way traffic. Thoso
‘roads and railwnys of nocossity would roquiro constant maintoncneco
undor'milito.ry traffice Tho oonditions do not obviate tho uso of
armor, as siniler problons woro nmot and ovorcomo by tho German
Ponzor units that oporatod in tho BALK/LNS, and by Anoriocn armor
in ITLLY,
Tho Intornational Routo from CIRIBROD, YUGOSLOVI/=-SOFIie

PLOVDIV-EDIRNE, TURKEY and on to tho NEAR EAST is tho nost important
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routo in BULGARIA, This highway orossos tho country following n
natural routo of appronch to SOFII: from tho southoast, It is
approxinatoly 256 milos in longth, covoring an airlinc distanco of
about 200 nilos, _ _

Fron YUGOSLOVIA to SOF1., o distanoco of 37 nilos, the ‘
road averagos 20 foot in width, nost of which is watorbound macadon,
samo portions roportodly boing asphalt ooyworod. Fran C/ARIBROD tho
road ocrossocs a rango for about nino milos, vith ton porcont grados
on oach sides thon _23 nilos wost of SOFIA tho DR..GOMAN PASS 1s cressod
ot an altitudo of 2,382 faot., ‘Tho romaining distenoo is barron hill
arocs fringing tho SOFL: B.SIN, with tho ISKR RIVER boing tho only
obstaclos Existing bridgos gro roportod capablo of being proparod
for military traf:fic. Fron tho Iﬂ)RI.GOlU.N P.SS to SOF1L, cross
country ndvomgn‘é is unrostrictod, oxcopt during flood suason from
March to Junoce ‘

Fronm SOFI4 to PLOVDIV, a distanco of 110 nilos, tho road
doos haw{o sono short sootions of throo and four lnanos, of surfaced
highwoye An altornato routc along portions of the ISKR RIVER givos
sonc addod ::}dvantago to the routos Thoro aro fow vory sharp curvos
on the rond,; sono grades of 10 to 20 percont aro found northwost of
VAKEREL, A viaduct at IKHTIMAN orossging a minor stroam at an altitude

of 2!.00 foot is a vulnorable pointe Of tho inmportant dridgos on this
rond, sovon aro stono, six conerete, two iron, one woodon, cnd ono
of unknorm matorinlse, The MARITSA RIVER is shallow, with o firm

sand and gravol bottom which is fordablo whon not flooded, Rivor
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bonks oro likoly to Yo swampy in somo arons’s
Fron PLOVDIV to EDII}NE, TURKEY, tho road avornges 26 feot
widc;, has no sorious gradou, and ourvos aro fow, Portions aro
flooded during spring rains, and orossings of the winding MARITSA
' | RIVER aro only tomporary problom pointse
| Tho SOFI.=VARNA highway is anothor major route approaching
SOFI.A-nlong; tho southorn foothills of tho BALKAN MOUNTAINS from
VIRNA, the na jor BLACK SEA porte Tho road covors o distanco
of 296 nilos, ha§ a noan roadbod width of 20 foot, and although
of bound surfroo, is dusty and rough in placos: Tho road crossos
nodoratoly hilly ocountry, but has fow stoop grades and sharp turnse
Tho SOFIA=BURGLZ routo is 258 milos long and wes tho nmost
usod by tho Gomm o8 n nilitary road. Gorman onginoors strongth-
onod thq bridgos, and tho road wos olaasifiod as a first olass road
as guch, .nlthough sorzo goctions arc likely to bo rough anc'l dusty.
Thoro arc n fow stoop grados nnd bad curvos oast of SOFLL, btut
othorwiso the road as a wholo is not dif.’fj.cul'b travelings Betwoon
SOFL. and KLRLOVO, o distenoo of 92 nilos, tho road crosscs two
wator dividos which aro quito stoop and subjoct to washouts in
rainy soasons. Sixty=throo nilos oast of SOFI.L tho rond crosscs
. a ldwlpaas » thon dosoonds for ono and ono=half miles through a
stoop, narrow dofilc down into tho STRWM. RIVER walloy, which it
. thon follows to KARLOVO. Tho rost of tho road through STLRA ZAGORA
to BURGAZ is charactoristic of roads passing through low foot hills

and rolling torraine Thoro is an important bridgo ovor the TUNDZHA
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RIVER wost of SLIVE, ovor tho AZLK RIVER wost of KARNOBAT, and ovor
tho LITOSKA RIVER wost of AITOS,

Tho VARNA=BURGAZ road is n northesouth routo along the
BLACK SEL cocst, oomnooting tho port towns of VARNA in tho north )
with BURG.Z on tho southorn torminele Tho road is 102 miles long,
20 foct wido, has a nacadan surfc:.oo oxcopt for a fow milos of
paving‘stoma noar onch torminuse .Llthough thoro are mmorous stoop
grados, tho road is usurlly in good conditione Thore is an ali.:ornato
rond ovor rnost of tho routo which is inmpnrassablo in wot woathor,

Tho SOFIA-SERRAI, GREECE routo is tho prinecipnl road
fron BULGARIA to GREECE, follewing tho STRUML. RIVER wnlloy for o
distenoco of 141 nilos botwoon tho two points, Sovornl roands brarch
off toward YUGOSLA‘_IIA to tho woste /n altormate road.oxists which
is sonowhat longor, commooting SOFL., SAMOKOV, R.ZLOG, and SERRALI.
This road is charactorizod by nany grado crossings cvor tho milwc}y
which it ontiines, and nunorous grades up to ton porcent in slopos
Tho surfoaco vz:.rioa from granito block paving on tho SOF;A to
TSRKVL longth, watorbound macadan from TSRKVA to KULATL, to
tarmac surfacing on the Groocinn sidos Tho avorago width of
the road is 23 foote Criticnl points oxist botwoen FORN DZHUM.YA
to LEVUNOVO whoro the road roquiros oconstant naintonanco and is
usunlly inpassable during wot woathor. Anoth?r restriction oxists
in KRESI:IA GORGE whorc tho road is singlo lano, has grados up to ton
porcont, and has no altornnto by=passose Thoro aro 18 nnjor bridgos

botvoon SOFI. and KULLTA, with construction varying, but nost
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coneisting of stong gpnoroto or stools A4ll bridges would roquiro
roinforooniont for arnmor loods.

Tho SOFL.-DRAMA, GREECE road is tho noro difficult of tho
two routos fron SOFIAAto GREECE, covoring o distanco of 184 milos
ovor nountains and rough countrye It hns stono-sot surfacc from
SOFIA to SMIOKOV, tho romnindor is macadan avoraging 20 foot wido,
with mumorous tridgos and culvortse Tho route follows tho MARITSA
RIVER and MEST.. RIVER for short distoncese

Tho PLOVDIV-XANTHI, GREECE routo commocts coatral JACE=-
DONIA with contral BULGARIA. Tho routo was widonod to 20 foct by
tho Gornans and was usod oxto;mivoly as ¢ nilitary routo, It
covors a dia?nnoc of 102 niles and is chnmctox_'izod by nunecrous
doop dofilos, hairpin ourvos, and stoop gradoss In narrow velloy
scotions it is subjoct #o floodinge An important bridge is locatod
1245 n1ilos south of PLOVDIV ovor tho ST.NIMOSHIL. RIVER, Tho road
crosscs throo rivors and four nountain ranges with grades botwoon
10 and 20 porcont in many placos,

Tho KH.RKOVO=KOMOTINE, GREECE rc;cd is tho bost routo j.nto
EASTERN BULG/RIA from GREECE. Tho road is 16 to 20 foot wido, with
orushod rock surfrco, having grades of 10 to 20 porconts Thore is
o stono bridge just south of KRDZH/LI, and a simplo truss 1ron_

bridgo just north of MOMCHILGRAD, both nro about 400 foot long,

Ronania

In 1945 total highway niloage in ROMANIL was roportod to
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bo 43,163 miloel.5 This nnkos a donsity of alnost ono-half miles
of road por squaro nilo, comparod to 3 milo cf road por squaro
nile in BULG/RIA. Duo to tho ruggodnoss of tho CARPATHIAN MOUNTAINS
and TRANSYLVANIAN ALPS, most of tho highways aro probably in tho
south nlong tho DANUBE TABLELAND and on the ocast botwoon the FRUT
and SERE RIVERS. .

During tho lattor nmonths of 1944, two Soviot armios
svwopt o.orossll'tow.NIA. Ono amy swung southward following tho
DANUBE RIVER, vhilo tho othor movod along a north contral x"outo
botwoon tho TRANSYLVANIL ALPS and tho C/RPATHIAN MOUNTAINS, on
a gonorcl straight ocostewost lino toward JRADe Thoso two armics
woro aocoripaniod by o considorablo amount of armor which lator
dofoatod strong Goman armor formations in tho slogo for BUDAPEST.

ROW‘NIL'S‘maix_z coononio assot is potroloume In 1939
the output was 45,600,000 barrols which was cbout two poroont of
tho Wor!.d's broduc»tion. In 1948 tho production was 34,000,000
barrols.'s L1lthough 1nost of tho prosont production of o0il may be
oxportod, this nntural .rosourco has nilitatod townrd bottor
carmnications in gonornl,

Although dotailod infrrmation about ROMANIAL'S highway
systom is lacking, it can bo nssumod from the above infrrmation
thet hor highway systom is bottor than tho neighboring BALKAN

countriose

Hunpary
In 1949 HUNGARY'S higlways totalod 10,248 milos, with
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a dousity of 3 mile nf road por squaro milc of arou.e Thoso hiche
woys woro vory hoavily uscd and dotoriorintod considoradbly during
World War Il. Tho only hard surfacod roads of importancc booano
potholod oarly in tho war from hoavy Gorman military traffice
Lator battlos of :_lnrgo armorod formntions ocourrod during the
boginning of 1945, on tho HUNG/RILLN PLAINS surrounding BUDAPEST,
Thoso honvy novononts all taxod oxisting traffionblec surfroos and
bridging so tho utmost,.

q.horb is no dotrilod informntion proscmtod on Hungary's
highways, but it is sufficiont to assumo that duc to the rolling
plaing and rivor vnlloys, military oross country movenont would

not bo a big problone

South Buropoan Russin7

Tho highway systom of EUROPE/N RUSSIL divorgos fron
MOSCOW in o spidor wob not roaching out to tho borders of tho
countrys Thoro arc major bolt linos that connoot tho radiating
'spok'os on transvorsal plenose For tho purposos of this study
a gonoral doscription of tho ronds in tho croa of tho southorn
arc ond noro dotnilod analysis of major routes approaching
MOSCOW from the BALKAN and BLACK SEA aroas arc prosontode

In tho southonst soctor tho VOLGA RIVER valloy is tho
major plain fron KiZAN, oast of MOSCOW, to tho rivort!s nouth
in tho C.SPLUN SEA. This rogion has a sparso notwnrk of roads,

with all woathor roads being short soctions that connoct railway
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stations with inland wator portse Tho ASTRAKHLN=KLZAN routo
follows tho VCLGA RIVER, and it is ratod as an all wonthor road with
. tho oxooption of tho STLLINGR/D=K/MYSHIN soction which is dirt nnd
low grado of gravel which is diffiocult going in wot wonthore Thoro
aro no highway bridgos ovor the VOLGA RIVER, and only throc railwny
bridgos cross this rivor,

Tho southwost soct~r whioch inoludes tho broad roachos
of thw UKRLINE, tho cnnoxod POLISH TERRITORY, and BESS/RABIA,
is tho sootor which connoots RUSSL. with hor major sntollite
countrios, This is also tho aroa whoro the major part of
militmjy oporations ~ccurcd botwoon RUSSL: and GERMUNY during World
War IIs Tho groat armorod and neochanizod campaipgns that crosscd
and roorossed this arca are yot to bo fully docunontcde Nevertho=
loss, the political significanco of this arca attosts to tho
probebility that considorable improvenont of transportation ncts
have boon undortakon in the roconstruction period since the war,
Tho UKRAINILN notwork is donsost in tho wostorn parts and conters
around tho koy citics of KIEV and LVOV. Thosc two psoints aro tho
foonrl points of foodor routos that food into ROMANIA, and across
o fow narrow passos of the CARPATHIZN MOUNT.LINS into HUNG/RY.
The PRIPET HARSHES, which occupy thc arca botwoon LVOV-MINSK-
KIEV, channolizecs this mnin mevoriont throush KIEV. Tho roads in
this gonoral arca aro mostly dirt roads of a low typo which aro
passable whon frozon nr dry, but prosonti:ng oxtro:qo trafficabloe

probloms whon thowing and during tho rainy soason,
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Tho MOSOOW<BREST hichwny connoots MOSCOW with tho WHITE
RUSSI/ aron oontors and loads into POL/ND. Tho routo is 674 milos
long nnd was in tho procoss of boin; hard surfacod with four inchos
of oconoroto and 1.2 inéhos of asphalt whon tho Gorman invansion
was lounchods Tho sriginal paving was @ostroynd in sovorn}
strotchos and tho ronaindor of tho road, for tho nost part,
feilod undor hoavy Gornan mochanizod traffic. From MINSK to
EREST tho route closcly skirts tho northorn odgo of tho FRIPET
M/RSHES whioh incroasos its scasonal varibilitye Thore aro 19
kmown bridgos totaling 4,945 foot in longths on tho routoe Tho
longost bridgo is 1,083 foot which crosscs tho BEREZINA RIVER
and 1is of tinbor constructione Noar tho scmo placo thoro is a 328
foot stool bridgos In addition to theso thore arc six othor bridges
totaling 945 foot nand six culvorts totaling 315 foocte Nino of tho
Imovm bridges arc alons the PRIPET IURSHES. Tho traveled portion
of tho road is gonorally about 40 foot wido,

Tho MOSCO-KIEV-LVOV=0DESS. routo is tho mnjor routo to
and fron tho BLLKIN aron, having ¢ tornminus at ODESS.L on tho BLACK
SEL, whioh is 928 milos snuthwost frori MOSCO7e 4 bronch to LVQV
on tho HUNG/RY-RUSSI. bordor aroc is approxinmctoly oquadistant,
Not ruoh infornation is knowg about tho routo, cxcopt that it is
congiderod to bo all wocthor, rogardloss of the nany lowlands that
aro crossods JLlthough numoréus rivers oro crossod, including tho
BUG RIVER ot PERVOILLYSK and the TTAIGUL RIVER at BEREZOVK, tho
idontifiod bridges arc rostrictod to thoso at KIEV and vicinity,

Ono bridgo is o 3,481 foot railwaywroadway bridpce which was
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schoduled for complotinon in 1941, Tho othor throo arc stool
highwvay bridges of the fallowing longthas 820 foots 2,625 footy
and tho longost 5,906 foots The najor barrior orossod by this
routo is tho DNEPR RIVER, whioch is crossod at KIEV,

Tho MOSCOW=-KH/RKOV-SEVASTOPOL=-ROSTOV road conncets
MOSCOW with tho CRIME/ PENINSULL ovor approximatoly 888 milos of
gonorally pood based and soasonally all wonthor road. Tho distance
fron MOSCOY to ROSTOV is about 650 milos, ovor a routo branching
southonst from KHARKOV for 307 milos of hilly torrain and consiats
of a soasconal inproved dirt rond which is gonorally inpassable fo
10 days in tho spring, nnd for hoavy traffic after a caine Most
of tho najor bridges on this routo woro dunl for rail an§ road traf=
fic end woro dostroyod during World Var II. Thoy havo probably boon
rooonstructod to thoir prowar spocificationses The longost bridgo
of 4,114 foct spans tho DNEFR RIVER nt KNEPROPETROVSK. Two
othor lon; dual bridgos wore noar ZOPOROZHYE., In nddition to thoso
throo bridgos thoro are 16 othors, ono of which is a dual doublao~
dockod stool structurc 1,485 foot lon; across tho OKA RIVER., Near
KURSK thoro is a 590 foot wooden bridpe spanning tho TUSKOR RIVER,
and 984 foot oonoroto bridgo in tho samo aroanes Lt MISENSK a forry
and a 394 foot bridge crossos the ZUSHA QIVER. Tho 12 romaining
bridgos avorago about 110 foot in longth, oxcopt tho timbor bridgo
across tho PSEL RIVER which is 328 foot longe Tho loocatod and
idontifiod bridgos botwoon MOSCOW and SEVASTCPOL total 12,668

linoar foot of structuroc,
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‘Tho routo from KHARKOV to R0STOV is ponorally all woathor
with a good baso and probably an asphalt finishe The DONETS RIVER
is orossod, but no information is availablo on tho spocifications
of tho bridgo aoress this rivore

Tho ST/LINGRAD=ASTRAKHAN=KAZLN routo follows the wost
bank of tho VOLGA RIVER for its ontiro longth of approximntely
880 milose Tho first 124 miles to YLU/LNOVSK has a good base in
part; tho noxt 186 nilos travoling to the s»uth is an improved
scosonnl road to VOLSKjs tho noxt 186 nilos through SARATOV to
K/MYSHIN is an all woathor roand, built ospccially for hoavy traffio
with paving stonc basce From KIMYSIIN to STALINGRAD the road
roverts to a scasecnal road for o distanco of 115 miles. Tho 267
nilos fron STILINGRLD to ASTRLKILN havo a good basc, although
};oavy traffio onusos pot holos roquiring canstant maintenanco,
Fron ASTRAKHAN a road loads inland from tho CASPIAN SEA to the
CAUC/CUS REGION

Tho HOSCOW=TAMBOV-KAYSHIN routc ruas southcast from
MOSCOW for 564 miles to a juncturc with the KiZAN-STALINGRAD
route at [UNYSHIN on tho VOLGA RIVERe For about 170 nilos out
from MOSCOW tho rond is allewcathor surfaced with asphalt. The
road 1s socasonal in the arca ncar I‘:I.ICH'(mmSK. The road is mostly
a1l wonthor onst of M'CHURINSK, but it is of pooror quality on to tho
VOLGLA RIVER. It passcs through soveral inland river ports. The
| uso of inlond watormrays in tho VOLGAL RIVER aron prebably coxplains

tho lack of dovolopod rondveys in this croa,
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Turkoy
Highways constitute an outstanding doficioncy in TURKEY'S

connorys For many yoars the building of ronds have takon gocond
placo to tho bullding of reoilroadse -Alao » for many yoars tho Turkish
rulors have bolioved tho fower roads, tho bottor for dofonsce But
with nodorn military mothods and prosont day dovolopmonts\"nnd Unitod

Statos 4id, Turkoy is woll nlons on a nino yoar rond buildinz\}‘ progran

\

+

to construct 14,317 milos »f now rcadse
Tho bost rocds arc fairly woll radod, wator bound '
nacadam, but thoy havo wonk foundaticns that broak dewn undor heovy
traffice lost of TURKEY'S roads aro littlo nero than dirt tracks
that arc deoply ruttod from heavily ladon ox carts which nake the
bulk of tho road traffic,
Tho mein road in the EUROPZ/N portion ~f TURKEY c~nnocts
EDIRNE and IST/NBUL, tho tw» major citics in tho nrcae This orea
west of tho BQSPORUS STRALITS approxinatos the sanc aronc as
1SS/ CHUSETTSe Tho nain portion of TURKEY approximntes tho nron

of TEXLS, and in 1948 total roads anmountod to approximately

8
26,500 nilos,

Iron
- I, an arce about onc-fifth thoe sizo ~f the UNITED
STATES, }}na approxinatcly 17,000 x:;ilcs of hirhwoyse In 1949,
alnost 3,400 nilos werc asphaltode’ Duo to low rainfall <vor

nost or this larsoe aroa, surfacing to provent dust is tho nain
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ornsidoratione Tho nost improvdd road is tho routc comnooting
AB/DAN noar tho PERSIAN GULF with TEHERAN in tho nerthe, Tho
road ponorally follows tho ranilway also rumning across IRAN

in this arone JLnothor important road branchos to\tho northw ¢~
was{mm:!.ng to T{;E’IIZ » at the foot of the CAUCASUS MOUNTLIN

ared,

Iragq=Syrin-Isrnol=Lobcnon,

Thoso four countrics provide tho NE/R=E.AST land corridor
botwoon tho FPERSL/N GULF and tho MEDITERRANELN SEL. With the
oxcoption of ISRAEL, tho ~thor throo countries havo rathor
sparso road neta. ISRAEL has a good road noij of 1220 niles of
fairly \:roll inproved ronds over an arca of 7,800 §quaro nilos,
LEBINON, o sucll constal antion at the foot »f 10,000 foot high
nountains rangos, is lacking in highway niloagoe Tho combined
- aroes of SYRIA and IRAQ totels 190,187 squarc nilcs, having
approxinatoly 8,000 nilos of inproved and uninproved rondse
Host of'tho contral portirns of thosu two countrios arc arid
dosorts, with highwnys nostly in tho fortilo plains of the
TIGRIS and EUPHRATES RIVERS.
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